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NOTICE. 

This  publication  is  the  first  of  a  series  of  bulletius  which  it  is 
the  purpose  of  the  Geological  Survey  to  issue  at  iutervals.  They 
are  not  intended  to  embody  final  results,  nor  are  they  to  be 
taken  as  reports  of  progress  to  date.  The  material  in  them  will 
represent  such  portion  of  the  results  of  the  work  of  the  Survey, 
as  can  be  provisionally  and  briefly  presented  in  a  serviceable 
form ;  the  aim  will  be  to  make  the  matter  such  as  the  demand  is 
most  urgent  for.  But  it  must  be  distinctly  understood  that  no 
such  publication,  or  series  of  publications,  represents  the  total 
product  of  the  Survey's  expenditure  of  money  or  labor,  as  is 
more  fully  explained  in  the  following  administrative  report.  In 
the  present  instance,  in  addition  to  what  is  here  presented,  a  large 
amount  of  work,  the  short  time  considered,  has  been  done  on  the 
zinc  and  lead  deposits  of  the  State,  some  of  the  results  of  which, 
it  is  the  intention,  shall  appear  in  the  next  bulletin;  further,  a 
large  part  of  Lafayette  county  has  been  examined  and  mapped 
in  detail,  and  similarly  portions  of  Iron  and  adjoining  counties, 
and  work  has  been  done  and  facts  have  been  collected  relatin«:  to 
the  geology  of  Jackson  and  Johnson  counties.  A  general  in- 
spection has  been  made  of  the  quarry  industry  of  the  State, 
preliminary  to  future  work,  and  considerable  progress  has  also 
been  made  in  the  examination  of  the  clays  in  the  vicinity  of 
St.  Louis.  In  addition  to  this  a  large  amount  of  work  has  been 
done  in  the  office  in  draughting  and  correspondence,  and  in  the 
laboratory  in  the  examination  and  arrangement  of  specimens. 

Arthur  Winslow, 

State  geologist. 
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THE  ORGANIZATION  AND  PLAN  OF  THE  SURVEY. 

The  act  establishing  the  Bureau   of  Greology  and   Mines  wassarvey   estab- 
approved  May  13th,  1889.     The   State   geologist  was   elected    iSbsk      *^ 
by  the  Board  of  Managers  on  August  29th,  1889,  and   entered 
upon  the  duties  of  his  office  September  20th,  1889. 

The  location  of  the  Survey  headquarters  was  not  decided  upon 
until  the  beginning  of  October.  This  question  settled,  the 
State  geologist  started  at  once  to  organize  the  Survey. 
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In  pl^*jjiing  the  work  it  was,  from  the  start,  evident  that  it 
^oul^  Hot  be  just  nor  practicable  to  examine  and  report  only 
Operations  i«  ^^^.^  those  Subjects  and  areas  which  had  not  been  reported  upon 
stoto.  ****  r^^l^y 'previous  surveys  of  the  State.  Fifteen  years  have  now  elapsed 
•-  '-  •  since  such  work  was  done.  New  developments  have  been 
made.  Interests  which  at  that  date  were  insiornificant  are  now 
of  great  importance.  Work  of  a  character  sufficient  for  the 
needs  of  that  time,  is  now  inadequate.  The  only  National  plan 
for  the  Survey  to  follow  was  one  which  would  satisfy  ail  exist- 
ing demands  and  requirements,  as  far  as  the  means  at  disposal 
would  allow. 

With  this  idea  in  mind  the  following  works  are  in  progress,  or 
will  be  in  progress  in  the  near  future  : — 

THE  WORK  IN  PROGRESS. 

Sabjectfl  of  work.       1*  ^^^  examination  of  the  zinc  and  lead  deposits. 

2.  An  examination  of  the  coal  fields. 

3.  An  examination  of  the  building  stones,  clays,  sands  and 
cements. 

4.  An  examination  of  the  mineral  waters. 

Ultimate  objects.       The  ultimate  objects  of  these,  and  of  similar  examinations  to 

be  made  by  the  Survey  in  the  future,  will  be  to  determine,  first 
the  origin  or  mode  of  formation,  second  the  distribution  or 
horizontal  and  vertical  extent,  and  third  the  character  and 
adaptabilities  of  the  substances  studied. 

THE   ASSISTANTS. 

Names  and  titles     To  carry  on  the  work  outlined,  the  following  assistants  have 

of  assistants.       ,  *    .     ■» 

been  appointed:  — 

G.  Hambagh,  palaeontologist. 

G.  E.  Ladd,  assistant  geologist  in  charge  of  Building  Stones, 
Clays,  Sands  and  Cements. 

Amos  E.  Woodward,  assistant  geologist  in  Mineralogy  and 
Chemistry. 

Leo  Gluck,  assistant  in  the  Coal  Fields. 

James  D.  Robertson,  assistant  in  the  Zinc  and  Lead  Region. 

Elston  H.  Lonsdale,  aid. 
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Gilmer  Meriwether,  aid.     (Resigned  February  10th.) 

C.  F.  Marbut,  aid. 

John  C.  Halligan,  clerk. 

Professor  H.  A   Wheeler,  minin<]'  enojineer,  of  St.  Louis,  has  special  work  on 
beeu  engaged  as  a  special  assistant  in  connection   with  the  study 
of  the  clays  of  the  State.     He  will  have  special  charge  of  the 
experimental  work,  and  is  working  in  conjunction  with  Mr.  Ladd. 

In  addition  to  this  regular  force  of  the  State  Survey,  Mr.  Walter  zi^c  and  Lead 
P.  Jenney  has  been  detailed  by  the  United  States  Geological  ^Tsurvey.'^*  ^' 
Survey,  to  make  an  examination  of  the  zinc  and  lead  deposits  of 
this  and  adjacent  States.  He  is  working  in  co-operation  with  the 
State  Survey  and  the  results  reached  by  him  will  be  published 
by  the  State.  Further,  the  following  persons  are  working  in 
co-operation  with  the  Survey  as  local  and  volunteer  assistants  :  — 

James   A.  Merrill,  assistant  professor   in  natural  sciences.  Local  and  voinn- 
State  Normal  School,  Warrensburg. 

E.  M.  SiiEPARD,  professor  of  natural  sciences,  Drury  College, 
Springfield,  Mo. 

E.  W.  Newton,  Bolivar,  Polk  Co.,  Mo. 

During  the  coming  summer  it  is  probable  that  at  least  three 
additional  volunteer  assistants  will  be  at  work  in  the  State,  in 
various  parts  of  it  and  on  different  subjects. 

THE  PROGRESS  OF  THE  WORK. 

Much  of  the  time  during  the  past  six  months  has  necessarily 
been  spent  upon  work  incidental  to  the  organization  of  the  Sur- operations  to 
vey.     Assistants  had  to  be  found  and  their  credentials  examined ;    ^**®* 
office  furniture,  supplies  and  field  instruments  had  to  be  pro- 
vided.    Forms  for  office  records  had  to  be  prepared  ;  details  of 
field  and  office  work  had  to  be  systematized  and  described,  and 
assistants  had  to  be  instructed  in  them.     A  large  amount  of  cor- 
respondence has  also  been  carried  on,  in  answer  to  applications 
and  inquiries  of  all  kinds.     Arrangements   have  been  made  for 
an  exchange  of  publications  with  various   scientific  bureaus  and  ExchanRes  and 
associations,  and,  as  a  result,  the  nucleus  of  a  valuable  reference 
library  for  the  Survey  has  already  been  collected.     The  State 
geologist  has  given  a  large  part  of  his  time  to  these  matters  of  or- 
ganization, to  editorial  work  and  to  ordinary  administrative  duties, 
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such  time  as  could  be  spared  from  these  duties  being  spent  in  the 
field  with  the  assistants,  over  all  of  whose  work  he  is  obliged  to 
keep  a  general  supervision,  and  over  part  of  which  he  assumes 
immediate  direction. 

THE  WORK  ON  THE  ZINC  AND  LEAD  DEPOSITS. 

^S'woSln^hS  ^^-  W*ilt®r  P«  Jenney  is  in  immediate  charge  of  this  work 
Sf^oM.^  ^*^and   with   him   is  associated   Mr.  James   D.  Robertson.     Mr. 

Jenney  is  the  geologist  of  the  United  States  Survey,  assigned  to 
this  work  here.  Mr.  Jenney's  many  years  of  experience  in  va- 
rious mining  districts  of  this  country,  added  to  a  thorough  scien- 
tific training,  should  admirably  fit  him  for  the  study  of  the  im- 
portant subject  which  he  is  now  in  charge  of.  There  is  every 
reason  to  expect  that  immediate  and  valuable  results  will  flow 
from  his  work,  when  it  is  made  public.  Mr.  Robertson,  a  grad- 
uate of  Washington  University,  is  an  assistant  of  the  State  Sur- 
vey, detailed  by  the  State  geologist  to  assist  Mr.  Jenney.  He 
was  appointed  an  assistant  and  entered  upon  the  discharge  of  his 
duties  October  1st,  1889. 

^'d  uittmate  re^  Mr.  Jenney  came  to  the  State  during  the  latter  part  of  Sep- 
•^^^•-  tember.     Early  in  October,  he  and  Mr.  Robertson  started  work 

in  Jasper  county  and  have  since  been  busy  examining  mines  in 
that  and  adjoining  counties.  They  have  also  made  brief  studies 
in  Greene,  Christian,  Lawrence  and  Polk  counties,  and  also  in 
Madison,  St.  Francois  and  other  eastern  counties.  The  objects 
of  this  inspection  and  study  have  been  to  obtain  a  clearer  insight, 
than  previous  work  has  made  possible,  into  the  origin  and  mode 
of  formation  of  the  ore,  and  to  acquire  definite  information  as  to 
its  distribution.  All  of  their  work  so  far  is,  however,  merely 
preliminary  to  the  systematic  and  detailed  investigation  which 
these  important  deposits  deserve,  and  for  which  it  is  the  sincere 
hope  of  the  State  geologist  that  ample  provisions  will  be  made 
in  the  future,  either  by  the  national  or  State  government. 

THE  WORK  IN  THE  COAL  FIELDS. 

Corps  engaged  in     This  work  is  Under  the  immediate  direction  of  the  State  geol- 

the  work  In  the  '^ 

ooai  Fields.       ogist.     With  him  are  associated  Mr.  Leo  Gluck  as  assistant  and 
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Mr.  C.  F.  Marbut,  who  has  succeeded  Mr.  Gilmer  Meriwether, 
as  aid.  Mr.  Gluck  is  a  graduate  of  Washington  University,  St. 
Louis,  and  came  to  the  Survey  directly  from  Mine  La  Motte, 
where  he  was  employed  as  chemist.  He  began  work  on  October 
23d,  and  after  some  three  weeks  of  office  work,  started  into  the 
field  about  the  middle  of  November.  He  has  since  been  inter- 
mittently engaged  in  field  and  office  work.  Mr.  Meriwether  is 
a  graduate  of  Vanderbilt  University,  Tennessee,  and  during  the 
past  year  or  two  has  been  a  resident  of  Kansas  City,  Missouri. 
He  began  work  with  the  Survey  on  November  11th,  and  proceed- 
ed into  the  field  with  Mr.  Gluck  soon' after.  He  resigned  from 
the  Survey  early  in  February  and  his  place  was  filled  by  Mr.  C.  / 

F.  Marbut,  a  graduate  of  the  State  University. 

The  regular  work  in  the  coal  fields  has  thus  far  been  confined  operations  to  date 
to  Lafayette  county,  but  a  large  part  of  this  county  has  al-  suits. 
ready  been  covered,  and  a  great  amount  of  valuable  material  has 
been  collected.  It  is  the  aim  of  the  State  geologist  in  this 
work  to  systematically  collect  such  detailed  facts  as  will  enable 
him  to  illustrate  and  define,  as  closely  as  possible,  by  maps,  sec- 
tions and  reports,  the  area  underlain  by  individual  coal  beds, 
their  probable  depth  beneath  the  surface  at  any  point  within  such 
area,  their  probable  thicknesses  at  such  points,  and  the  adapt- 
abilities of  the  various  kinds  of  coal.  With  these  objects  in 
view,  every  coal  opening  is  visited,  examined,  and  located  on 
the  map,  every  drill  hole  record  is  hunted  up,  copied  for  future 
use,  and  the  position  of  the  hole  located  on  the  map.  Through 
this  work  every  land  owner  will  ultimately  be  placed  in  posses- 
sion of  the  best  attainable  information  concerning  what  under- 
lies his  land. 

THE  WORK  ON  THE  BUILDING  STONES,  CLAYS,  ETC. 

Mr.  G.  E.  Ladd,  assistant  geologist,  is  in  immediate  charge  oorps  enffa«ed  in 
of  the  work.     Mr.  Elston  H.  Lonsdale,  a  graduate  of  the  State    Building  stones 
University  of  Missouri,  is  his  assistant.     Mr.  Ladd  entered  upon 
his  duties  here  on  December  Ist,  coming  directly  from   Texas, 
where  he  was  connected  with  the  geological  survey  as  an  assist- 
ant geologist.     Mr.  Ladd  is  a  graduate  of  Harvard  College  and 
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has  done  geological  work  in  the  East,  under  Professor  N.  S. 
Shaler,  for  the  United  States  Geological  Survey. 

The  work  on  the  clays  of  the  State  is  to  be  a  joint  work,  in 
which  Professor  H.  A.  Wheeler,  of  St.  Louis,  will  be  associ- 
ated with  Mr.  Ladd  ;  the  former  having  especial  charge  of  the 
experimental  part  of  the  investigations. 

^Si^riidln  the     The  past  wiutcr  months  have  been  spent  by   Mr.  Ladd   and 
future.  ^j.   LQjjg^jaie  in  the  field,   in  Iron,  St.  Francois  and  Madison 

counties.  Their  attention  has  been  chiefly  given  to  a  prelimin- 
ary examination  of  the  buildinsr  stones  of  that  section.  Mr. 
Ladd's  report,  in  this  bulletin,  contains  some  of  the  results  of 
ihis  examination.  Work  has  now  been  begun  by  Mr.  Ladd  and 
Professor  Wheeler  upon  the  important  subject  of  the  clays  of 
the  St.  Louis  district.  Along  with  this,  however,  the  detailed 
work  in  the  southeastern  counties  still  continues  under  Mr. 
Ladd's  supervision  and  part  of  his  time  is  spent  there,  while 
Mr.  Lonsdale  will  be  continuously  occupied  in  the  systematic 
mapping. 

importEnc6  of  the     Very  little  available  to   the  public  has  been  done  on  the  sub 

work    on    the  -^  ^ 

sncTciSfsf *^''^* i®^^®  of  this  division  of  the  work,  and,  thus,  very  little  is  known 

about  them.  The  work  in  progress  has  for  its  objects,  first  a 
description  of  the  quarries,  clay  pits  and  other  workings,  accom- 
panied by  suitable  maps  and  illustrations  ;  second  a  determina 
tion  of  the  areas  underlain  or  covered  by  these  materials,  and 
thirdly  a  determination  of  their  qualities.  This  latter  is  an  im- 
portant part  of  the  work,  but  can  not  be  taken  up  at  once.  It 
will  include  the  determination  of  such  questions  as  the  resistance 
to  compression,  to  attrition,  to  frost,  to  heat,  to  water  etc.,  of 
the  building  stones,  the  readiness  with  which  they  are  dressed 
or  polished,  etc.  A  thorough  study  of  the  clays  gives  promise 
of  most  fruitful  results.  The  clay  and  dependent  industries  of 
the  State  are  already  of  great  magnitude.  The  demand  for  the 
products  is  not  only  increasing  with  the  population,  but  new  uses 
for  the  material  are  constantly  being  found.  A  determination  of 
the  distribution,  the  amount  and  the  nature  of  the  raw  ma- 
terials will  result  in  benefits  to  both  the  land  owner  and  the 
manufacturer. 
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THE  WORK  ON  THE  MINERAL  WATERS. 

An  examination  of  the  mineral  waters  of  the  State  has  been  AssiBtant  ennged 
begun  by  Mr.  A.  E.  Woodward,  assistant  geologist  in  charge  of  the  Mineral 
the  mineralogical  and  chemical  work  of  the  Survey.  Mr.  Wood- 
ward was  recently  assistant  in  geology  at  the  Massachusetts  In- 
stitute of  Technology.  He  was  appointed  to  his  position  on  the 
Survey  in  December  last,  and  reported  for  work  early  in  January. 
Durina   the  past   months  he  has  made  examinations  in  the  field  operations  to 

f^  *r  date. 

and  has  collected  samples  for  analysis  of  the  mineral  waters  of 
Saline  county.  Since  this  time  he  has  superintended  the  out- 
fitting of  the  laboratory  of  the  Survey,  has  made  analyses  of  the 
mineral  waters  and  of  other  samples,  and  has  attended  to  miscel- 
laneous duties  connected  with  the  collections  of  the  Survey. 


THE  WORK  OF  THE  PALAEONTOLOGIST. 

Dr.  G.  Hambach,  adjunct  professor   of  geology  at  Washing- The  pai«ontoi- 
ton  University,  St.  Louis,  has  been   appointed  paleontologist. 
He  assumed  the  duties  of  his  position  October  20th.     He  gives 
to  work  of  the  Survey  only  part  of  his  time.     During   the  past  operations  to 
six  months,  in  addition  to  preparing  the  list  of  fossils  published    ****** 
in  this  bulletin,  he   has  been  occupied  in  examining  and  prepar- 
ing for  study  a  large  amount  of  paheontological  material  which 
has  been  inherited  from  previous  surveys  of  the  State.     He  has 
also  made  several  trips  to  examine  collections  already  made  by 
the  Survey.     His  paper  in  this  bulletin,,  prepared  at  the  sugges- 
tion of  the  State  geologist,  is  a  valuable  statement  of  the  con- 
dition of  our  knowledge  of  the  palaeontology  of  the  State  and 
will  be  of  great  use  to  all  field  geologists. 

THE  WORK  OF  VOLUNTEER  AND  LOCAL  ASSISTANTS. 


Professor  J.  A.  Merrill,  of  Warrensburg,  has  volunteered  bis  Persons  acting  as 
services  to  the  Survey.     The  subject  of  his  work,  for  the  pres-   locai  assistants, 
ent,  will  be  the  geology  of  Johnson  county,  especially  that  part 
in  the  vicinity  of  Warrensburg.     Professor  Shepard,  of  Spring- 
field, and  Major  Newton,  of  Bolivar,  have  already  made  a  con- 
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siderable  study  of  the  geology  of  their  respective  counties,  and 
have  their  notes  recorded  in  an  available  form.  This  material 
is  placed  at  the  disposal  of  the  Survey  and  additions  will  be 
made  through  future  field  work.  The  work  of  these  gentlemen 
will  be  only  such  as  they  can  find  time  for,  outside  of  their  reg- 
ular occupations.  At  present  this  amounts  to  only  an  occasional 
day,  but,  during  the  summer,  several  months'  time  will  probably 
be  given.  Their  work  will  be  of  ^eat  assistance  to  the  Survey 
as  supplemei)tary  to  the  systematic  work  in  the  various 
counties. 
^County ''^^^^^     ^^'  Edwin  Walters,  of  Kansas  City,  was  in  the  employ  of  the 

Survey,  as  a  temporary  assistant,  during  the  month  of  Novem- 
ber. He  was  engaged  in  collecting  drill  hole  data  and  other 
facts  relating  to  the  geology  of  Jackson  county. 

THE  WORK  OF  THE  UNITED  STATES  GEOLOGICAL  SURVEY. 

Work  of  the  u.  s.     Prcvious  to   the  year  1889  the  United  States  Geological  Sur- 

Qeologlcal  Sar-  /.        ■    .  •  •        i  .     ^  i  .      • 

vgr  previoas  to  vey  had  Confined  its  operations  m  this  btate  almost  entirely  to 

topographic  work.  As  a  result  of  this  there  is  now  about  one- 
half  of  the  area  of  the  State  mapped,  on  a  scale  of  about  2 
miles  to  the  inch  and  with  a  contour  interval  of  50  feet.  Further, 
Mr.  W.  J.  McGee,  United  States  geologist,  made  in  1887  a 
special  survey  of  a  portion  of  Macon  county. 
Work   coBtem-     The  State  fi^eologist  has  now  the  assurance  of  the  Director  of 

plated  m  the  im-  ^ 

medute  fatare.  the  United  States  Geological  Survey  that  the  topographic  work 

will  be  resumed  hero  this  year.  In  addition  a  special  assistant 
will  be  sent  here  this  Spring  to  work  on  the  palaeontology  of  the 
State,  under  the  direction  of  the  State  geologist,  and  with  the 
advice  of  Professor  H.  S.  Williams,  of  Cornell,  who  will  report 
upon  the  collections. 
The  continaance     The  Continuance  of  the  work  on  the  zinc  and  lead  deposits,  bv 

of  the  work   in  r  y      j 

ge  zittc  and  the  National  Survey,  is  provided  for  up  to  the  end  of  June,  1890. 

In  what  manner  it  will  be  continued  after  that  date  is  not  de- 
cided. It  is  to  be  hoped,  however,  that  this  will  be  with  much 
more  ample  means  and  on  a  scale  proportional  to  the  importance 
of  the  subject. 


wiKBLOW.]  ADMINI8TKATIVB   REPORT. 


THE  WORK  OF  THE  UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 

Up  to  the  present  date  the  United  States  Coast  and  Geodetic  ^^^^^^  ^^  ^^  ^  g 
Sui*vey  has  carried  a  chain  of  primary  triangles  from  the  Missis-    deSfsS^ey^ 
sippi  river  across  the  State  to  Kansas  City,  and  has  further  run    ^*®' 
a  line  of  precise  levels  up  the  Missouri  river  valley  as  far  as  Jef- 
ferson City.     These  levels  are  of  value  in  the  prosecution  of  goo- 
logic  work,  are  indispensable   for  the  construction   of  correct 
topographic  maps,  and  will  be  valuable  in  the  future  for  engi- 
neering projects  of  all  kinds.     It  is  desirable  that  the  line  to  Jef- 
ferson City  be  extended  up  the  Missouri  valley  to  Kansas  City, 
and  thence  southwards  to  the  Arkansas  line  and  the  probability  is 
that  the  work  will  be  done  this  year. 

FUTURE  PROGRESS  AND  ULTIMATE  RESULT  OF  THE  SURVEY. 

The  ultimate  result  to  be  obtained  by  the  geological  survey  The  nature  of  the 
of  the  State  is  a  complete  knowledge  of  its  natural  features  and   Geoiogicia  sor- 
products.     The  work  will  not  be  one  of  startling  discoveries, 
but  rather  of  simple  descriptions  based  upon  facts  patientlv  ac- simple  and  exact 

^  *■  M.  i  ^  descriptions,  di 

cumulated.  The  object  will  not  be  to  bring  disproportionately  The  objects. 
into  prominence  any  one  mining  enterprise  or  district ;  but 
rather  to  give,  in  a  nearly  uniform  manner,  an  exact  description 
of  every  subject  or  area  studied.  Such  descriptions  are  sought 
after  by  the  property  owner,  by  the  miner,  by  the  investor,  by 
the  home-seeker  and  by  the  professional  man.  They  should  be 
accessible  to  all  in  such  a  form  as  to  be  plainly  intelligible,  and 
in  such  detail  as  to  be  of  immediate  use  in  practice.  The  infor- 
mation which  the  maps  and  reports  will  contain  will  be,  in  part, 
such  as  the  native  of  long  residence  may  be  familiar  with,  but 
which  is  news  and  information  of  value  to  the  stranger ;  and  it 
will  be,  in  part,  such  as  the  resident  property  owner  is  probably 
not  familiar  with  and  concerning  which  he  may  have  only  the 
wildest  hypothesis  to  guide  him.  These  two  classes  of  facts 
grade  into  each  other,  of  course,  insensibly,  and  they  are  both, 
properly,  parts  of  a  complete  description. 

The  material  for  such  description  must  be  collected  systemat-pjmii  results  can- 
ically  and  patiently  on  the  ground,. and  too  rapid  progress  must  qSickiy.*****"*^ 
not  be  expected.     Too  much   must  not  be  expected  in  a  short 
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time,  nor  must  work  be  looked  for  in  too  many  places^  at  the 
same  time.  The  Survey  force  is  small  and  the  area  to  be  cov- 
ered is  great.  Good  work  demands  time. 
^toSai^resuitirto  ^^^'  ^'^^^g'^  detailed  and  accurate  work  is  necessary  for  results 
teiietin articles!  ^^  P®^°^^"®°^  valuc,  SO  much  time  has  elapsed  since  any  descrip- 
tion of  the  geology  of  the  State  or  of  its  mineral  industries  has 
been  made,  that  no  recent  and  reliable  information  concerning 
these  subjects  is  to  be  had.  To  supply  this  want,  it  is  the  inten- 
tion of  the  Survey  to  push  forward,  as  rapidly  as  possible,  a  re- 
connoissance  along  the  various  lines  of  study  which  are  taken 
up,  at  the  same  time  that  the  detailed  work  is  in  progress  in 
special  localities.  The  results  of  this  reconnoissance  work  will 
be  published  in  bulletin  articles,  such  as  are  herewith  presented, 
while  the  results  of  the  detailed  work  will  make  up  the  matter  of 
the  monographs  and  of  a  series  of  uniform,  detailed  maps. 

PUBLICATIONS  OF  THE  SURVEY. 

The  nature  of  the     The  rcsults  of  Survey  work  will  be  published  in  bulletins  and 

balletlns.  .  ,  i.  !.•  i.  •    i         u«      i. 

m  monographs  or  systematic  reports  upon  special  subjects  or 
areas.  The  bulletins  will  be  issued  as  nearly  periodically  as 
possible,  probably  every  three  months,  and  it  is  the  object  to 
publish  in  them  short  papers  which  are  complete  in  themselves, 
and  such  partial  results  as  admit  of,  or  demand  immediate  publi- 
cation. A  part  of  the  value  of  some  results  lies  largely  in  their 
being  made  immediately  known,  and  these  bulletins  furnish  thus 
a  convenient  means  for  making  such  information  public. 

The  nature  of  the     The  mono^jraph  wiU  be  the  result  of   comprehensive  and  ex- 
monograph.  O     J  1 

haustive  study ;  in  it  will  be  collected  all  that  is  known  of  the 
subject  or  area  under  consideration ;  it  will  be  subdivided  into 
topics  and  these  will  be  systematically  discussed;  it  will  be  illus- 
trated by  maps,  diagrams  and  plates,  and  will  be  a  volume  of  per- 
manent value  for  reference.  Disconnected  material  already  pub- 
lished in  bulletins,  may  reappear  in  a  more  complete  form  in  a 
monograph  as  parts  of  a  systematic  discussion  of  topics. 

CABINET,  COLLECTIONS  AND  LIBRARY  OF  THE  SURVEY. 

A  collection  for  a     The  act  Creating  the  Survey  makes  special  reference  to  collec- 

State  Cabinet  18    .  ,      ,  _°  .  ;;  .-,.    ^    V^^  i  .      .    ,        .1        o 

begun.  tions  and  the    formation    of    a  State  Cabinet  by  the  ourvey. 


WIN8I.OW 
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With  this  object  in  view  a  part  of  one  of  the  rooms  occupied  by 
the  Survey  in  the  Capitol  building  has  been  fitted  with  specimen 
cases  and  shelves.  A  collection  to  be  put  in  these  cases  is  already 
started,  and  it  is  thought  that,  b}'^  next  Autumn,  enough  material 
will  be  on  hand  to  make  the  beginning  of  an  instructive  exhibit. 

The  value  of  such  an  exhibit,  when  carefullv  arrano^ed  w  1  tfflt ^«  7*1?®  ®1.  • 

'  •^  c»  state  MnseuDr . 

view  to  illustrating  definite  occurrences  or  processes,  and  when  ac- 
companied by  all  necessary  charts  and  diagrams,  can  hardly  be 
overestimated.     But  to  make  such  a   collection  valuable  it  must  / 

he  carefully  arranged.     The  specimens  must  be  nicely  prepared,  /^ 

must  be  plainly  labeled  and  must  be  assorted  and  grouped  with 
patient  thought  and  study.     There  should  be   no   restriction   in  / 

space.     Such  a  collection,  when  prepared,  represents  a  great  out- 
lay of  time  and  money.     When  once  prepared  its  perpetuation  The    Masenm 
and  healthy  growth  should  be  assured  for  all  time.     The-tjottec-    matent.  ^  ^^^' 
tions   made  by  previous  surveys  of   the  State  are  now   either        , 
scattered  and  largely  lost  to  public  use,  or  are  buried  in -boxes-     j 
and  oases,  dust  covered  and  wtthout  labels,- of  little  more  value 
than  so  much  rock  from  a  dump  pile.     Every  State  should  have, 
located  at  its  center  of  industry  and  intellectual  activity,  a  well 
equipped  museum,  under  active  management   and  responsive  to 
the  needs  of  the  times.    There,  should  be  exhibited  and  explained 
the  natural  features  and  the  products  of   the  State,  and  there,    t 
should  be  systematically  collected,  recorded  and  preserved  from    \ 
injury  and  loss,  all  that  mass  of  facts  which  constitutes  the  basis 
of  complete  knowledge.  -^ 

RELATIONS  OF  THE  SURVEY  TO  LOCAL  AND  PRIVATE  WORK. 

The  State  geologist  receives  many  applications  to  visit  and  to  Reasons  whjuib 
examine  different  localities  in  the  interests  of  ^individuals  or  of    v"i8^?^iocaiiiiei 
certain    sections.     Inasmuch   as  the  Survey  force  is  small,  and    **°*^^  ^    ^ 
as  the  whole  force  is  engaged  in  prosecuting  the   work  systemat- 
ically in  the  study  of  specified  districts  or  subjects,  it  is  impossi- 
ble  to   meet  these  applications  in  the  manner  anticipated.     A 
mere  inspection  by  the  State  geologist,  or  an  assistant,  in  answer 
to  such  application,  would,  in  most  cases,  serve  no  useful  purpose. 
An  area  must  be  studied  systematically  and  in  detail  for  conclu- 
sions of  value  to  be  reached.     The  State  geologist  is,  however, 
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glad  to  receive,  from  any  part  of  the  State,  notice  of  discoveries 
^J^P^^i®'®*^^^*^*^^  records  and  information  of  all  kinds.     Especially  is  it  desir- 

able  that  copies  of  records  of  all  deep  drillholes  be  sent  him.  Such 
communications  will  be  held  as  confidential  if  desired.  With 
the  light  of  all  the  facts  accumulated  by  the  Surrey,  the  geolo- 
gist may  be  able  to  draw  conclusions  from  such  records  which 
the  driller  might  b^  far  from  suspecting.  Further,  the  Survey 
office  is  the  best  possible  place  for  recording  such  results.  They 
are  attained  at  too  great  a  cost  to  be  allowed  to  go  to  waste. 
The  facts  ascertained  by  such  drilling  are  of  value  for  all  future. 
Even  if  only  of  negative  valuQ,  a  carefully  kept  record  will 
often  prevent  repetition  of  useless  work ;  while,  on  the  other 
hand,  results  which,  at  the  time,  may  have  no  economic  value, 
may,  with  later  developments,  have  most  important  bearings. 
When  such,  drilling  is  in  prospect,  the  State  geologist,  if  advised, 
will  be  glad  to  give  suggestions  as  to  the  proper  method  of 
sampling  and  preserving  record  of  the  drillings  of  such  holes, 
luforination  sent  It  is  particularly  important  that  all  information  sent  should 
definite.  ^  be  as  definite  as  possible  and  that  the  exact  location  of  any  oc- 
currence of  interest  be  given  by  township,  range,  section,  quar- 
ter section  and  fraction.  Such  information  will  then  be  duly 
recorded  and  filed,  and  when  the  survey  reaches  that  section,  in 
the  progress  of  its  regular  work,  the  locality  will  be  examined 
and  reported  upon  with  all  due  care. 
Directions  for       With  regard  to  specimens  sent  to  the  State  o^^oloffist  the  fol- 

Bcnding  sped  -  °  *  o  a 

mens.  lowiug  rulcs  should  be  observed:  — 

1.  Packages  should  be  addressed  to  the  State  geologist,  Jef- 
ferson City,  Mo. 

2.  Specimens  sent,  whether  by  mail  or  express,  should  be 
fully  prepaid. 

3.  The  name  and  address  of  the  sender  should  accompany  the 
package,  and  the  town9hip,  range,  section,  and  quarter  from 
which  it  comes  should  be  given.  If  the  matter  is  of  importance, 
it  will  be  regarded  as  confidential,  if  desired. 

Much  of  the  material  sent  in  is,  upon  its  face,  valueless,  while 

in  other  cases   there   is  doubt  which  can  only  be  determined  by 

LimiU  of  exam- chemical   examination.     In  cases  where  no  critical  examination 

is  required,   the  State  geologist  will  give  his  opinion   regarding 


wnrsLOw. 
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the  specimens,  and,  where  an  assay  or  analysis  is  necessary,  he 
will,  if  desired,  make  suggestions  as  to  the  advisability  of  having 
assays  or  analyses  made. 

It  should  be  borne  in  mind,  however,  that  the  State  Survey  ia  ^yj^^itd?!^ 
not  at  liberty  to  make  these  assays  or  analyses   gratuitously  or   J^a^oiiBwhy. 
for  a  consideration.     Inasmuch  as  many  persons  fail  to  under- 
stand why  the  Survey  cannot  do  such  work,  some  of  the  reasons 
are  here  given. 

First.  The  Survey  cannot  know  where  the  specimens  come 
from  that  are  sent  in  by  others  than  its  own  members,  and  can 
therefore  never  draw  trustworthy  conclusions  from  them. 

Second.  In  many  cases  material  is  sent  in  of  which  it  would 
be  a  waste  of  time  to  make  a  detailed  examination,  and  in  other 
cases  alloys  and  artificial  products  are  sent  which  would  require 
more  time  than  the  cases  warrant. 

Third.  If  the  Survey  were  at  liberty  to  do  private  work,  it 
would  be  possible  for  a  single  individual  or  company  to  take  up 
the  entire  time  of  the  chemist  in  doing  his  or  its  private  work  to 
the  exclusion  of  all  others.  A  person  having  interest  outside  of 
the  State  might  hand  in  an  immense  amount  of  material  for  ex- 
amination, and  the  State  of  Missouri  would  thus  be  conducting 
a  chemical  laboratory  for  his  exclusive  benefit.  * 

Fourth.  The  chemical  work  absolutely  essential  to  the  success- 
ful operation  of  the  Survey,  occupies  the  full  time  of  the  chemist. 


NOTES  ON  THE 

COAL   BEDS  OF  LAFAYETTE  COUNTY 

By  Arthur  Winslow,  State  geologist. 
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Previous  geologic     The  geoloojv  of  Lafayette  county  has  not  been  connectedly 

woik  in  Lafay-  .        , 

ette  county.       studied  nor  described  even  to  the  extent  that  other  counties  of 

the  State  have  received  treatment  by  the  earlier  geological  sur- 
veys. About  all  that  has  been  published  is  contained  in  the  re- 
port of  the  Geology  of  Northwestern  Missouri  by  G.  C.  Broad- 
head,  in  Part  II.  of  the  Report  on  Iron  Ores  and  C«>al  Fields  of 
1872 ;  some  fourteen  pages,  in  the  first  part  of  this  report,  re- 
fer to  the  geology  of  Lafayette  county,  and  matter  relating  to 
it  is  also  found  in  a  dozen  or  more  other  pages,  scattered  through 
the  report.  The  information  thus  given  is,  further,  neither  con- 
nected nor  complete,  but  consists  largely  of  descriptions  of 
outcrops,  sections  and  records  found  at  various  localities  and  de- 
Scope  of  present  rived  from  various  sources.     The  systematic  work  which  is  now 

in  progress  in  the  county  aims  to  give  an  exhaustive  description 
of  its  geology  in  a  report  illustrated  by  detailed  maps  and  sec- 
tions. The  progress  of  such  work  is,  however,  necessarily  slow 
and,  pending  its  completion  and  pursuant  to  the  general  plan  of 
work  described  in  the  preceding  administrative  report,  this  brief 
(U) 


I  O  3  -    ! 


ill 

i  5  I 


16  BULLETIN,   MIS80UBI   GEOLOGICAL   SURVEY. 

article  is  prepared,  relating  to  what  is  at  present  the  most  im- 
portant mineral  product  of  the  county. 
Resuito  here  ex-     It  is  to  be   distinctly  understood,  however,  that   the  conclu- 

preased  are  pro-    ,,  i./.i-i  i.  •  -..« 

TiBionaL  sions  here  expressed  are  not  final,  and  are  subject  to  the  modifi- 

cations which  the  results  of .  detailed  work  may  hereafter  call 
for.  Th«  descriptions  and  the  deductions  are  almost  entirely 
such  as  result  from  a  reconnoissance  and  are  presented,  merely, 
to  answer  immediate  calls  for  information,  while  the  detailed 
work  is  in  progress. 

Bocks  belong  to  The  Rocks  of  Lafayette  County^  with  the  exception  of  a  few 
MeMures.^  patches  in  the  western  portion,  have  been  referred,  by  the  geolo- 
gists of  the  earlier  surveys,  to  the  Middle  Coal  Measures.  They 
consist  of  alternations  of  limestones,  shales,  sandstones,  clays 
and  coal  beds,  the  whole  aggregating  several  hundred  feet  in 
thickness. 

The  Coal  Beds  of     In  this  columu  of  rocks  several  coal  beds  occur.     Of  these, 

Lafayette  coan- 

ty.  what  is  known  as  the  Lexipgton  Coal  Bed  is  at  present  of  greatest 

industrial  importance.  In  the  southeastern  portion  of  the 
county,  however,  in  the  vicinity  of  Concordia  and  Aullville, 
another  underlying  bed,  known  as  the  Mulky  coal,  is  worked  and 
is  there  of  chief  importance.  Outcroppings  of  other  beds  occur 
at  numerous  localities  where  the  coal  is  too  thin  to  be  profitably 
worked;  at  some  places,  notably  above  Waverly,  such  coal  is 
reported  to  have  been  dug  into  of  considerable  thickness,  but  the 
developments  are  not  sufficient  for  one  to  predict  the  extent  of 
the  bed.  Again,  at  other  localities,  deep  drill  holes  have  been 
put  down  in  which  thick  coal  beds  are  reported  to  have  been 
struck;  but  the  results  from  such  deep  drillings  at  different 
places  are  conflicting,  and  it  wil]  take  a  closer  study  than  this 
article  purports  to  be  the  result  of,  a  more  careful  sifting  of  facts, 
before  the  reported  results  of  such  drillings  can  be  reliably 
judged  of. 
Position  of  the  The  Lexington  Goal  Bedis  situated  geologically  in  the  neighbor- 
Bod."    "^    ^  hood  of  230  feet  below  the  top  of  the  Middle  Coal  Measures. 

Geographically  it  is  included  within  the  shaded  area  of  the  page 
plate  map  accompanying  this  article,  and  west  of  Aullville  the 
outlines  of  this  shaded  area  represent  approximately  the  outcrop 
line  of  this  bed,  as  provisionally  defined.    East  of  Aullville  it  rises 
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higher  above  water  level  and  is  found  only  near  the  hill  tops  in 
comparatively  limited  patches.  Hypsometrically  it  is  in  such  a 
position  that  its  outcrop  is  almost  always  above  the  adjacent 
water  level.  It  lies  in  a  gently  undulating  sheet,  with  a  slight 
north  westerly  dip,  which  crops  out  along  a  sinuous  line  on  each 
side  of  the  main  draina^^e  channels.     The  thickness  of  this  bed '^!}»5^"»«"  ^^J^9 

D  Lexington  Coal 

is  not  very  variable,  and  a  fair  average  of  its  sections  is  shown  in  ®®*- 
the  plat  on  the  accompanying  plate.  In  the  vicinity  of  Lexing- 
ton it  exceeds  the  average  by  two  or  three  inches  and  in  a  few 
localities  reaches  a  thickness  of  two  feet.  West  of  Lexington, 
along  the  river  about  Wellington  and  Napoleon,  the  coal  is  about 
eighteen  inches  thick;  in  the  vicinity  of  Higginsville  and  Corder 
it  is  from^ seventeen  to  twenty  inches  thick,  and  in  the  vicinity  of 
Odessa  it  is  from  fifteen  to  sixteen  inches  thick. 

The  Mulky  Goal  Bed  is  situated,  as  far  as  we  can  judge  from  The  noBiuon  of 
present  knowledge,  at  a  very  variable  distance  below  the  Lexing-  Bed.  ^  ^  ^ 
ton  bed.  In  the  vicinity  of  Mulky  creek,  two  and  a  half  miles 
southeast  of  Aullville,  the  interval  between  the  two  beds  is  in  the 
neighborhood  of  fifty  feet.  About  a  mile  southeast  of  this  point, 
it  is  apparently  nearer  seventy  feet;  while,  in  the  vicinity  of 
Aullville,  concordant  results  of  two  drill  holes  show  the  existence 
of  a  bed  below  the  Lexington  coal  at  a  depth  of  about  one 
hundred  and  fifty  feet,  which  coal,  is  the  only  one  in  this  section 
which  could  be  considered  the  equivalent  of  the  Mulky  bed. 

The  existence  and  the  distribution  of  the  Mulky  coal  is  best  The  distribauon 
determined  in  the  vicinity  of  Aullville  and  the  outline  of  the    certain. 
shaded  area  east  and  northeast  of  that  place  approximately  defines 
its  limits,  as  far  as  has  been  determined    by  reconnoissance. 
West  of  this,  drill  hole  records  or  other  results  of  deep  explora- 
tions are  too  scarce,  and  the  country  has  not,  as  yet,  been  sufiB- 
ciently  studied  for  one  to  attempt  to  define  the  distribution  of  this 
coal,  or  even  to  assei*t  its  existence  or  absence  over  this  area.     The  Thickness  of  the 
thickness  of  the  Mulky  bed,  where  opened  upon,  is  seen  to  be  very      **  ^  *^*  * 
nearly  the  same  as  that  of  the  Lexington  bed.     At  three  differ- 
ent openings,  a  few  miles  west    of  Concordia,  the  thicknesses 
measured  were  respectively  :  nineteen  inches,  twenty-two  inches, 
and  twenty  inches;  at  the  Elling  shaft,  nearly  four  miles  west  of 
Concordia,  the  thickness  is  reported  to  be  between  twenty-two 
and  twenty-four  inches. 
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Breaks  in  the  con-      The  Coal  Area.  A  Study  of  the  accompanyinof  map  will  show 

tinolty   of    the  "^  *  m    . 

Coal  area  dne  to  that  the  continuity  of  the  coal  area  is  very  much  broken.*     Tbis 

twocaases.  •'  •' 

is  due  to  two  causes.  One  is  a  cause  at  present  in  action  and, 
.    though  extending  back  far  into  geologic  time,  is  yet  posterior  to 

'  the  deposition  of    all  the  Carboniferous  rocks  in  the  county ; 

namely,  the  process  of  erosion  along  the  lines  of  flow  of  the  now 

'^bei^'*^*^^®      existing  streams.     But,  in  addition  to  what  may  thus  be  called 

the  erosion  area  of  these  streams,  a  sinuous  strip  of  country,  des- 
titute of  coal,  can  be  traced  on  the  map  from  the  south  line  of  the 
county,  near  Tabo  post-oflSce,  northwards  through  Higginsville 
and  Page  City  to  the  river.  In  this  strip,  which  in  the  vicinity 
of  Higginsville  is  between  one  and  two  miles  broad,  no  Lexing- 
ton coal  bed  is  found.  On  the  contrary,  deep  drill  h©les  have 
been  put  down  hundreds  of  feet  into  the  ground  here  and  have 
struck  nothing  but  sandstone  and  shales.  It  is  in  this  strip  that 
the  McCauslan  farm  drill  hole,  reported  to  be  eight  hundred  feet 
deep,  is  located,  which  is  referred  to  on  page  42  of  Part  II  of 

Age  of  the  sand- the  report  of  1872.     This  sandstone  is  considered  in  the  report 

of  1872,  above  referred  to,  to    be  the  upper  sandstone  of  the 

« 

Lower  Coal  Measures,  and  its  position  has  been  explained  by 
considering  it  a  protuberance  of  these  lower  rocks.  Recent 
drillings  and  other  development??,  however,  furnish  reasons  for 
a  modification  of  this  view,  and  the  writer  is  inclined  to  assign 
a  later  age  to  these  sandstones  than  to  the  adjacent  coals  and 
limestones.  The  strip  above  outlined  has  all  the  appearances  of 
being  the  site  of  an  ancient  riverchannel,  eroded  during  some  brief 
period  of  elevation  and  afterwards  filled  by  deposits  of  sand  and 
finer  material,  during  a  subsequent  period  of  submergence. 
Studies  now  in  progress  in  Johnson  county,  in  the  extension  of 
this  line,  go  to  confirm  this  interpretation,  but  sufficient  facts 
have  not  yet  been  accumulated  for  it  to  have  been  accepted  as 
final,  nor  for  the  age  of  such  erosion  to  have  been  determined. 
It  is  presented  merely  as  a  promising  working  hypothesis,  and 
criticism  of  it  will  be  very  welcome. 

*Tbe  limits  of  this  coal  area,  it  will  be  noticed,  are  not  marked  in  places  by 
definite  lines.  This,  in  some  cases,  is  because  data  have  not  been  obtainable 
for  accurate  definition,  while  elsewhere,  especially  in  the  eastern  and  north- 
eastern portion  of  the  county,  the  work  of  the  Survey  has  not  yet  progressed 
far  enough  for  closer  delineation  to  be  attempted. 
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The  Coal  Tonnage.  The  total  coal  area  of  Lafaye'tte  county,  The  ooai  Area  of 
as  shown  on  the  map,  is  approximately  four  hundred  square  ty. 
miles.  From  this  figure  an  approximate  estimate  can  he  made 
of  the  coal  tonnage  of  the  county.  For  this  purpose  we  will 
nerfect  those  areas  of  the  Lexinorton  coal  which  are  known  to 
overlie  the  Mulky  coal  east  of  Aullville,  and  will  throw  out  of 
the  consideration  any  portion  of  the  Mulky  coal  bed  which  may 
underlie  the  area  west  of  Aullville.  Thus  the  estimate  will  be 
on  the  assumption  of  only  one  coal  bed  over  the  entire  coal  area. 
Should  the  presence  of  the  Mulky  bed  west  of  the  vicinity  of 
Aullville  be  demonstrated  later,  a  very  great  increment  to  this 
estimate  of  the  coal  tonnage  of  the  county  will  be  made.  For 
the  purposes  of  this  estimate,  we  will  further  assume  eighteen 
inches  as  an  average  thickness  of  the  coal  over  this  area.  On 
this  basis,  the  total  amount  of  coal  in  the  county  would  be  669,-Totoi^  amount  of 
000,000  tons  or  about  2,600  tons  per  acre.  With  the  present 
methods  of  mining  it  is  probable  that  nearly  80  per  cent,  of  the 
coal  in  the  ground  is  excavated  and  shipped  ;  but  assuming  it  to 
be  even  as  low  as  60  per  cent.,  the  gross  value  of  the  product 
from  the  above  total  tonnage,  at  present  market  prices,  would 
be  about  $670,000,000.  Allowing  a  net  profit  of  twenty-five  Total  value  of  the 
cents  per  ton  (about  one  cent  per  bushel),  the  total  net  profit 
on  this  amount  of  coal  would  be  in  the  neighborhood  of  $100,- 
000,000.  On  the  same  assumption,  the  gross  value  per  acre  of 
the  contained  coal  would  be  in  the  neighborhood  of  $2,500, 
while  the  net  value  would  be  about  $400.00  per  acre. 

The  value  of  the  coal  contents  of   such  land,  based  upon  the  Difflooities  in  the 

wav  of  flxioff  ex~ 

present  market  prices  of  the  same  substance,  is  thus  many  times  act  vaiaes. 
what  the  land  is  valued  at  for  farming  purposes.  Coal,  however, 
is  a  possession  which  is  not  convertible  until  excavated  and  trans- 
ported to  market,  and,  until  this  is  done,  it  represents  just  so 
much  capital  lying  idle  iu  the  ground.  Moreover,  the  coal  of 
any  one  tract  cannot  be  opened  upon,  excavated  and  thus  con- 
verted into  ready  money  in  a  short  time  ;  but  the  work  will  pro- 
ceed slowly  and  the  returns  will  come  in  gradually  from  year  to 
year.  Thus,  if  a  man  own  a  property  of  forty  acres,  of  which, 
according  to  our  calculation,  the  net  value  of  the  coal  is  $16,000, 
and  if  he  does  not  receive  any  of  this  $16,000  until  the  expira- 
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tion  of  fifteen  years,  then  the  present  value  of  his  land  is  a  sum, 
which,  at  compound  interest  at  current  rates,  will  amount  to  $16,- 
000  in  fifteen  years;  this  at  6  per  cent,  interest  will  be  about 
$6,700.  The  exact  time  when  a  man  may  receive  the  full  net 
value  of  the  coal  contents  of  his  land  depends  upon  many  in> 
definite  factors,  such  as  the  growth  of  facilities  of  transporta- 
tion, the  demand  for  the  product,  etc.  It  is  thus  impossible  to 
give  any  one  value  per  acre  which  will  apply  to  all  coal  lands, 
even  though  their  coal  contents  and  the  conditions  under  which 
it  occurs  be  similar. 

^coafiSdiwlry!*^      ^''^  ^^^^  i^idw^^ry.     For  Lafayette  county,  however,  there 

is  every  prospect  that  the  coal  industry  will  increase  largely  in 
the  near  future,  and  the  developments  will  probably  be  most 
active  along  and  adjacent  to  the  railway  lines  at  present  con- 
structed. This  county  stands  already  second  in  the  State  in 
the  amount  of  its  annual  production,  and  the  product  for  the 
year  ending  June  30th,  1889,  was  over  320,000  tons,  with  an 
average  value  at  the  mine  of  nearly  $537,000.  This  product  is 
about  14  per  cent,  of  the  total  for  the  State  during  the  same 
period. 

The  extensive  The  fact  that,  in  this  county,  a  coal  bed  is  worked,  on  a  large 
thin  a  bed  is  re-  Commercial  scale,  and  at  considerable  profit,  which,  at  the  most,  is 

raarkable.  i  '  '  ' 

very  little  over  two  feet  in  thickness,  and  which  is  generally  con- 
siderably less  than  this,  will  be  to  many  a  surprising  fact.  In 
this  country  coal  less  than  two  feet  in  thickness  has  been  ignored 
in  tonnage  estimates,  and  when  less  than  three  feet  in  thickness 
has  been  considered  of  value  only  when  abo/e  water  level  and 
otherwise  favorably  located  for  cheap  mining.  In  tne  present 
case,  not  only  is  the  bed  less  than  two  feet  in  thickness,  but  it  is 
mined  in  places  by  shafts  nearly  one  hundred  feet  deep,  out  of 
Limits  assigned  in  which  all  Water  has  to  be  pumped.     In  Enorland  coal  seams  less 

England.  r-        i  o 

than  two  feet  in  thickness  are  considered  workable  on  large 
scales,  and  official  estimates  of  the  workable  coal  of  the  United 
Kingdom  have  included  all  beds  above  one  foot  thick,  within  a 
depth  of  4,000  feet.  That  this  country  will,  before  many  years, 
approach  England  in  industrial  activity  cannot  be  doubted.  The 
practicability  of  working  these  coal  beds  of  Lafayette  county 
under  present  conditions  is  a  demonstrated  fact;  with  further  in- 
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dustrial  growth  we  can,  therefore,  confidently  look  forward  to  a 
much  greater  development  of  its  coal  interests. 

The  reasons  which  have  permitted  the  mining  of  this  ooal  so  oonditionB  faTor- 
far  will  apply  equally  to  its  development  in  the  future.  Briefly  Latayette  oonn- 
stated  these  are,  first  that  it  is  generally  aboye  water  level  and 
can  b6  opened  by  drifts  or  shallow  shafts,  can  be  drained  by 
natural  flow  or  with  siphons.  This  condition  of  the  bed  is  well 
seen  along  the  river  bluffs  where  the  coal  crops  out,  generally 
above  the  level  of  the  railway,  continuously  for  miles.  Towards 
the  interior,  the  general  northwesterly  dip  of  the  bed,  and  conse- 
quent southerly  rise,  tends  to  maintain  this  relation  between  the 
position  of  the  beds  and  the  traversing  drainage  channels,  so  that 
the  coal  crops  out  at  frequent  intervals  along  the  hill  sides 
bordering  the  streams.  Further,  among  the  conditions  favoring 
the  miningof  this  coal,  is  the  presence  of  an  excellent  roof  which 
overlies  it,  and  the  fact  that  the  proportions  and  divisions  of 
slate,  between  the  coal  and  the  limestone  head  rock,  are  such  as 
to  permit  of  mining  by  a  method  similar  to  the  long-wall,  by 
which  almost  all  of  the  coal  is  excavated.  With  future  develop- gniamment  ot 
ments  and  enlargements  of  the  industry,  it  is  probable  that  coal  SKSIpeiD^cost. 
will  be  produced  at  a  considerably  lower  cost  than  at  present. 
Mining  is  still  carried  on  here,  on  what  would  be  considered  else- 
where a  small  scale ;  cutting  of  the  coal  is  done  by  hand  and 
hauling  in  the  mines  either  by  man  or  mule  power.  With  the 
introduction  of  suitable  coal  cutters  and  wire  rope  haulage  the 
cost  of  production  will  be  considerably  reduced. 

2%e  Composition  of  the  Coal,  No  analyses  or  other  tests  of 
these  coaU  of  this  county  have  been  made  by  this  Survey.     In 

AnalyB68    of    th6 

Part  I  of  the  Report  of  1872,  already  cited,  analyses  of  six  of    ^^' 
these  coals  are  given  which  show  the  following  ranges  of  compo- 
sition :  — 

Water 5.55  to    8.85  per  cent. 

Volatile  matter 34.05  «'  42.95  *'       '* 

Fixed  carbon 39.66  *'  50.04  «'       «* 

Ash 5.14  ««  18.17    «'      «* 

They  are,  thus,  decidedly  bituminous  coals,  somewhat  high  in 
water  and  in  ash.  Just  what  their  capabilities  are  for  the  pur- 
pose of  coking,  gas  production,  or  any  other  of  the  uses  to  which 
coal  18  put,  cannot  be  stated  without  further  examination. 
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PREFATORY  REMARKS. 

The  following  paper,  on  the  building  materials  of  tbree  of  the  south- 
eastern counties  of  the  State,  is  the  product  of  about  two  months'  time 
spent  in   the  field;  and  though,  by  no  means   exhaustive,  it  will  be 
found  a  useful  description  of  an,  as  yet,  almost  untouched  subject,  and 
its  preparation  reflects  great  credit  upon  the  energies  and  discernment 
of  its  author.     This  article,  like  others  of  the  bulletin,  is  a  partial  result ; 
it  18  a  provisional  publication  and  may  be  taken  as  a  sample  of  what  will 
be  produced  in  the  future  from  that  general  reconnoissance  along  the 
various  lines  of  work,  to  be  carried  on  simultaneously   with  the  syste-* 
matic  and  detailed   work,  as  outlined  in  the  preceding  administrative 
report.    The  questions  relating  to  the  origin,  distribution  and  properties 
of  the  substances  here  treated  of,  are  numerous  and  intricate,  and  can 
only  be  solved  by  critical  and  comprehensive  study.     But  the  impor- 
tance of  these  questions  demands  just  such  study  as  this.     The  very 
incomplete  figures  which  the  Survey  has  so  far  been  able  to  collect  arc 
yet  sufficient  to  show  that  the  value  of  the  total  product  of  stone  quar- 
ries of  the  State  reaches  many  millions  of  dollars,  and  the  value  of  the 
annual  product  must  be  now  several  millions.     Stone  is  destined  to  be 
used  more  and  more  in  thef  uture  for  building  and  other  purposes,  and  this 
not  merely  in  the  ratio  of  the  increase  of  population,  but  further  be- 
cause permanent  construction  is  destined  to  succeed  the  temporary 
construction   which  has  been  largely  the   practice   heretofore.     This 
change  is  already  taking  place  in  the  East,  and,  as  a  notable  illustration, 
may  be  cited  the  case  of  the  Pennsylvania  Railway,  where  iron  bridges 
and  other  structures  are  being  almost  entirely   replaced  by  stone  ones. 
Though  no  definite  figures  relating  to  the  clay  products  are  at  hand,  their 
value  cannot  be  second  to  those  of  the  stone  quarries,  and  the  tile  and 
brick  industry  of  the  State  is  recognized  to  be  among  the   most  impor- 
tant in  the  country.     Its  future  growth  cannot  be  doubted.     With  the 
recognized  importance  of  these  substances  in  the  industrial  world,  the 
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time  is  certainly  past  when  we  should  be  comparatively  in  the  dark,  not 
only  as  to  their  distribution  and  as  to  the  best  localities  for  obtaining 
them,  but  also  as  to  their  capabilities  and  adaptabilities,  when  found. 
Enterprises  must  fail  if  they  have  not  this  fore-knowledge.  Scientific 
experimentation  should  always  precede  an  industrial  venture,  and  this 
experimentation  should  be  exhaustive  and  on  a  scale  proportional  to 
the  interests  involved.  The  increase  in  the  number  of  laboratories 
and  testing  works  during  recent  years  is  an  indication  that  this  need 
is  beginning  to  be  felt,  and  it  is  with  an  appreciation  of  this  need  that 
the  Survey  contemplates,  as  part  of  its  work,  an  investigation  into  the 
properties  of  the  materials  herein  treated  of. 

Arthur  Winslow,  State  geologist. 

GENERAL  GEOLOGY. 


Nature  of  the 
rocks. 


ProBamabioageof     Iron,  St.  Francois  and  Madison  counties,    situated  in  South- 

the  rocks. 

eastern  Missouri,  include  the  most  important  part  of  what  is 
known  as  the  Missouri  Archaean  district.  With  the  recognized 
Archaean  rocks,  however.  Lower  Silurian  rocks  are  associated; 
•  the  Archsean  rocks  rising  in  hills  of  dome-like  shape  through  the 
Lower  Silurian  strata,  which  surround  and  rest  upon  them.  The 
hills  vary  in  height  from  less  than  one  hundred  feet  to  about 
seven  hundred  feet.  The  rocks  which  have  been  determined  as 
composing  the  Archaean,  are  the  crystalline  siliceous  rocks  and 
the  porphyry  conglomerates,  given  in  the  following  classifica- 
tion. The  Lower  Silurian  strata  consist  of  what  is  possibly 
Potsdam  Sandstone,  and  of  the  Second  Sandstone  and  of  the 
Third  Magnesian  Limestone  of  Swallow.  The  latter  formation 
consists  of  thick  beds  of  limestone,  whichare  often  magnesian, 
and  also  of  beds  of  marble ;  the  latter  are,  however,  of  much 
more  limited  distribution  than  the  former. 

For  convenience  of  discussion  the  following  provisional  classi- 
fication of  the  rocks  of  this  region  is  adopted.  It  is  a  classifica- 
tion adopted  with  reference  to  the  industrial  uses  of  the  rocks. 
It  cannot  be  considered  in  any  way  final  until  a  detailed  study 
into  the  origin  and  composition  of  the  various  rocks  is  made. 

1.  Crystalline  Siliceous  Rocies. 

a.  Granite. 

b.  Syenite. 


Olassiflcation  of 
the  rocks. 
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c.  Porphyry  and  Felsite. 

d.  Diabase  and  Diorite. 

2.  Carbonates. 

a.  Limestone. 

b.  Marble. 

3.  Fragmental  Rocks. 

a.  Sandstone. 

b.  Conglomerates  and  Breccias. 

The  clays   of  commercial  value,  so  far  as  discovered,  are  i^ot  ^j     ^^^^^ ^^^^^ 
wide-spread,  and  are  practically  undeveloped.     The  clays  which 
have  been  worked  are  classed  locally  as  brick  and  pottery  clays, 
and  will   be  discussed   under  these  headings.     The   sands  and 
gravels  are  recent  Quarternary  deposits. 

BUILDING  STONES. 

The  building  stones  are  the  most  important  materials  of  con- 
struction to  be  considered  here;  they  will  be  discussed  in  the 
order  of  the  classification  given. 

crystalline  siliceous  rocks. 

Oranites.  —  Of  this  group  the  granites  afford  the  most  valu-uig^yjj,^^,^^^jjj^^ 
able   structural    materials.     Their   most  important  occurrences    »'***^^^- 
are  in  the  southern  part  of  St.  Francois  county^  the  northeast- 
ern part  of  Iron  and  the  northwestern  part  of  Madison  counties. 
These  rocks  have  many  qualities  to  recommend  them,  which  are  Qaaiiues. 
apparent  on   cursory   observation.     The   colors   are  excellent, 
varying  from  red  and  pink  to  gray,  while  often  a  contrast  be- 
tween the  colors  of  the  constituent  minerals  yields  very  beautiful 
effects.     They  take  a  brilliant  polish,  are  very  strong  and  are 
reasonably   durable.     Other  considerations  which   make   these  conditions  of  oc- 

carrence. 

granites  valuable  lie  in  the  conditions  under  which  they  occur, 
and  these  conditions  probably  hold  over  extensive  areas.  The 
first  of  these  is,  that  the  joint  planes,  or  open  seams  in  the  rock, 
are  in  number  and  arrangement  so  happily  adjusted  as  to  make 
the  quarrying  of  the  rock  easy  and  economical.  The  second,  is 
that  vei-y  little  "stripping"  has  to  be  removed  before  stone 
quarrying  may  be  carried  on.  Further,  the  stones  are  easily  split 
by  the  quarryman,  and  are  easily  dressed  by  the  stone  cutter. 
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The  localities  where  the  granite  is  workable,  although  not  im- 
mediately accessible  to   the   railway,  can    be   reached   in   most 

Demand  and  mar- cases  by  switchcs  or  tramways.     The  demand  for  these  granites 

for  Imilding  purposes  and  for  paving  blocks  seems  to  be  con- 
stantly growing.  The  principal  markets  are  St.  Louis  and 
Chicago,  but  the  stone  has  found  its  way  to  many  distant  parts 
of  the  United  States. 

^^naMUee °ot  *he  i^y^nites.  The  syenites  are  wide-spread,  but  have  been 
•7enitea.  quarried  only  in  St.  Francois  county.     They  take  a  good  polish 

and  are  very  handsome.  Their  colors  are  dark  pink,  and  light 
and  dark  grays,  which  are  mottled  with  red  feldspars  and  with 
black  crystals  of  hornblende.     These  rocks,  when  quarried,  are 

u»ef.  now  used  entirely  for  paving  purposes.     Only  one  attempt  has 

been  made  to  quarry  them  for  dimension  stone,  and  this  proved 
a  failure  because  of  the  easy  fracturing  of  the  rocks  along  num- 
erous, almost  imperceptible  seams. 

"MotioDM"  and       Near  Kuob  Lick  the  syenite is  worked  extensively  in'*  motions," 

*'  motion  work  " 

the  name  motion  beini?  <riven  in  this  re^jion  to  a  class  of  work  con- 
fined  to  l)Oulders,  which  either  lie  already  loose  upon  the  surface, 
or  are  excavated  from  the  decayed  rock  by  pick  and  shovel. 
These  boulders  in  the  syenite  lie  in  situ  to  a  depth  of  twenty  or 
more  feet.  The  decay  of  the  rock  mass  has  progressed  from  a  net 
work  of  joint  planes,  the  amount  of  decay  diminishing  away  from 
these  planes  until,  near  the  center  of  the  meshes,  the  boulders 
are  still  fresh  and  ready  to  be  split  and  worked.  Many  are  thus 
able  to  make  paving  blocks  who  could  not  assume  the  expense 
of  opening  a  quarry.  A  "motion  "  man,  assisted  by  a  boy  to 
drill  and  split  boulders,  will  probably  produce  from  this  rock  an 
average  of  seventy  paving  blocks  a  d:iy.  Motions  are  occasion- 
ally developed  until  bed-rock  is  reached,  when  derricks  are  put 
in  use  and  small  quarries  opened. 
DiMtrtimtion   ftiui      PorphyriPS  and   Fehiies.     The   porphvries    and  felsites   are 

i|unllttt>M  of  the  /     ./  i        i     w 

RShViosI^*^**  *"^  widely  distributed  and  inake  up  the  greater  part  of  the  Archaean 

rocks.  They  tak^  a  high  polish,  and  are  of  widely  varying  col- 
ors, such  as  red,  purple,  irreen,  black  and  brown  of  many  shades. 
The  porphyries  are  especially  handsome,  containing,  as  they  do, 
crystals  varying  from  mere  specks  to  those  several  inches  long, 
which  contrast  beuitifullv  in  color  with  the  matrix  of   the  rock 
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They  are  exceedingly  hard  and  break  with  a  sub-coiicoidal  frac- 
ture. Their  specific  gravity  is  very  high.-  For  dimension usos limited, 
work  these  rocks  will  probably  never  be  extensively  quarried, 
principally  because  the  joint  planes  which  intersect  them  are  so 
numerous  as  to  make  it  impossible,  or  at  least  extremely  diffi- 
cult, to  obtain  large  enough  blocks ;  and  also  because  the  rock 
is  so  very  hard  that,  worked  by  present  methods,  it  cannot  bo 
dressed  without  too  great  an  expense.  However,  they  split 
easily  and  are  widely  worked  by  small  companies  for  paving 
blocks ;  and  for  these  they  have  the  recommendation  of  being 
very  durable,  but  have  the  defect  that,  unlike  the  granites  which 
wear  to  a  very  rough  surface,  they  become  very  smooth  and 
slippery  with  use. 

Diabases  and  Dioriles.     Those  rocks  are  found  most  exton- DiRtribution  of 

I       •         -«#     1*  i.  mi  1  II     1  diabases  and 

sively  m  Madison  county.  They  are  commonly  called  green  diorites. 
stones,  and  are  intrusive  in  the  granites,  but  have  not  been  ob- 
served in  the  prophyries  by  the  writer.  They  are  mostly  dark 
gray  in  color,  and  are  as  readily  polished  and  dressed  as  tho^"*"*'®*' 
granites.  Such  attempts  as  have  been  made  to  quarry  them  for 
dimension  stone  have  failed  complBtely  on  account  of  the  large 
number  of  seams  and  joint  planes.  They  make  good  paving 
stone  and  are  easily  quarried  and   split. 

CARBONATES. 

Litnestones.     The  limestones  exist  in  these  counties  in  inex-DirttribuUonand 
haustible  supplies.     They  are,  as  a   rule,  easily   quarried,  and    iVmestones. 
some  of  them  dress  very  readily.     Their  best   color   is  a  soft 
buff,  although  they  are  also  of  a  dark  gray  and  an  almost  white 
color.     They  seem  to  be  very  durable.     No  attempt  has  been 
made  to  quarry  them  for  any  commercial  purposes.     liocally  they  u*e». 
are  used  extensively  for  foundations,  bridges,  walls,  tiling,  etc., 
and  a  few  verv  handsome  dwelling  houses  have  been  constructed 
of  them. 

Marbles,  The  marbles  are  confined  in  these  counties,  so  far  as  Difltnbationof 
is  known,  to  Iron  and  Madison  counties.  In  Iron  county  their  dis- 
tribution is  confined  to  the  territory  drained  by  Marble  creek  and 
the  head  waters  of  Stout's  creek.  In  Madison  county  they  are 
confined  practically  to  the  townships  of  ranges  five  and  six  east, 
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and,  ill  these,  to  the  territory  south  of  the  Little  St.  Francois  river. 
Mode  of  occur- The  marbles  occiir,  in  places,  with  a  total  thickness  of  probably 

7orioc« 

thirty  or  more  feet,  and  some  strata  may  be  found  which  are  two 
Qaaiities.  f^et  or  more  thick.     Their  colors  are  beautiful,  varying  from 

light  gray  to  dark  red  and  chocolate,  sometimes  exquisitely  com- 
bined in  variegation.     They  are   capable  of   taking   a  brilliant 
The  development  polish.    "No  Well  directed  effort  has  been  made  to  develop  these 

of  the  marbles.  *-  ^ 

marbles,  but  several  partially  successful  efforts  have  been  made. 
The  chief  reasons  for  their  discontinuance  have  been :  the  dis- 
tance from  railways,  thinness  of  strata,  frequent  seams  and 
blotches  of  green  and  brown  ferruginous  clays  which  weather 
out  on  exposure,  and  a  tendency  of  the  stone  to  **  pluck,"  in  a 
damaging  way,  under  the  tools  of  the  stone  cutter.  In  spite  of 
these  numerous  drawbacks  there  are,  however,  many  places 
where  well  conducted  quarrying  may  be  profitably  carried  on, 
and  the  marbles  made  a  source  of  considerable  wealth. 

FRAGMENTAL  ROCKS. 

oiBtribationofthe      Saiidslone.     The  Secoud  Standstoiie  is  found  in  many  locali- 

sandstones.  .  •j^i"%r  *         t  *  a.  a.-  ai 

ties  capping  the  Magnesian  Limestones  or  resting  upon  the 
Archaean  rocks.  In  St.  Francois  and  Madison  counties  the 
beds  sometimes  reach  a  thickness  of  one  hundred  feet  or  more. 

Qualities.  They  are  often  sacharoidal,  but  are  mostly  stained  red  or  yellow 

with  ferric  oxide.  They  disintegrate  most  easilj'  and  are  unfit 
for  building  material,  although  they  have  been  used  by  the  rail- 
way company  in  constructing  bridge  abutments,  and  locally  for 
door  and  window  sills. 

Distribution  of         Conglomerates  and  Breccias.      Several  varieties  of  these  rocks 

^conglomerates. 

are  found,  most  of  which  are  not  now  in  their  proper  geological 
horizon,  but  exist  only  as  boulders  scattered  over  the  hill  slopes. 
The  contained  pebbles  are  usually  limestone,  while  the  cement- 
ing material  varies,  being  in  different  localities,  lime,  silica  and 
limonite  respectively.  On  Pilot  knob  and  Shepherd  mountain, 
Iron  county,  there  occurs  a  porphyry  conglomerate  in  which  the 
Porphyry  ccn-      pcbblcs  (oftcu  large  cuough  to  be  called  boulders)  are  porphyry, 

as  is  also  the  cementing  matrix.  This  rock  was  quarried  locally 
at  Ironton,  but  was  found  to  be  not  durable,  disintegrating  very 
rapidly.     Extensive  and  thick  beds  of  porphyry  conglomerate 
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are  found  in  the  northwestern  part  of  Madison  county  and  in  the 
eastern  part  of  Iron  county.  In  the  western  part  of  Iron  county 
is  a  conglomerate  consisting  of  light  green  crystalline  limestone, 
or  marble,  containing  small,  well  rounded  pebbles  of  a  darker 
green  sub-crystalline  limestone.  It  makes  a  very  handsome 
ornamental  stone,  but  the  quantity  is  probably  so  limited  as  to 
make  the  occurrence  of  no  commercial  value. 

CLAYS. 

In  the  area  here  discussed  no  sedimentary  chiys  have  been  sedimentary  and 
observed  excepting  such  as  have  resulted  from  local  washings 
from  the  hillsides ;  but,  of  residual  clays,  there  are  very  extensive 
beds,   products  from   local  decomposition  of  the    rocks,   which 
vary  in  thickness  from  a  few  inches  to  seventy  feet  or  more.* 

BRICK  CLAYS. 

The  only  demand  for  bricks  is  the  local  one,  which  is  extremely  ^^^.^  ^^^^  j^, 
small;  consequently  the  industry  has  been  carried  on  only  in  a  locai  use  only, 
desultory  way.  The  material  used  is  a  clay,  residuary  from 
magnesian  limestone,  but  is  fit  for  use  only  to  a  depth  of  about 
eighteen  inches,  where,  having  been  weathered  and  leached  by 
rain  water,  it  is  in  a  condition  to  make  a  fair  quality  of  brick 
which  burn  to  very  dark  colors.  The  clay  is  sticky  and  much 
sand  is  required  in  moulding  it,  which  is  probably  the  reason  for 
the  failure  of  several  brick  making  machines  which  have  been 
tried  in  Iron  and  Madison  counties. 

In  Iron  county,  brick  has  been  made  at  Ironton,  Iron  Moun- production, 
tein,  Middlebrook    and    Arcadia.     The   total  product  amounts 
probably  to  not  over  6,000,000  l)ricks. 

In  St.  Francois  county,  bricks  have  been  made  at  Farming- 
ton,  Bonne  Terre,  Doe  Run  and  DeLiissus.  The  product  to  date 
amounts  to  about  15,000,000  bricks. 

In  Madison  county,  bricks  have  been  made  at  Frodericktown 
and  at  many  small  kilns  in  the  country.  The  total  product  is 
probably  less  than  30,000,000  bricks. 

*  See  Geological  Survey,  Missouri,  1872,  page  18.  Raphael  Pumpelly. 
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POTTERY  CLAYS. 


Diatrlbution  of 
kaolins. 


Ongln. 


Uses. 


Bxaminatious  not 
yet  completed. 


Kaolins  are  known  to  exist  at  several  localities.  These  are 
in  the  western  part  of  Iron  county,  and  in  the  eastern  part  of 
Madison  county.  The  clays  result  from  the  decomposition,  in 
sitUy  of  certain  porphyry  rocks,  and  they  have  probably  a  wider 
distribution  than  that  at  present  observed. 

In  both  Madison  and  Iron  counties,  many  years  ago,  these 
kaolins  were  mined,  and  made  into  several  excellent  varieties  of 
stone  ware.  The  discontinuance  of  these  works  appears  to  have 
been  due  not  in  any  way  to  the  character  of  the  clay,  but  rather 
to  lack  of  cheap  transportation  facilities,  and,  possibly,  to  private 
reasons  of  the  owners. 

The  writer  has  not  yet  had  opportunity  to  properly  examine 
any  of  these  kaolins,  because  such  pits  as  have  been  opened  into 
them  have  become  filled  with  water  and  debris  during  a  long 
period  of  disuse,  and  the  samples  taken  from  the  dumps  about 
the  pits  are  not  now  worthy  of  analysis  or  mechanical  test.  The 
facts  observed  by  a  cursory  examination  indicate,  however,  that 
there  are  extensive  occurrences  of  a  valuable  quality  of  kaolin 
which  is  adapted  for  the  production  of  a  high  grade  of  stone 
ware.  In  some  places  it  contains  a  large  per  cent,  of  peroxide 
of  iron,  and  will  make  a  valuable  commercial  paint.  It  is  the 
intention  of  the  Survey  to  make  further  and  more  detailed  ex- 
aminations into  the  extent  and  character  of  these  clays. 


SANDS. 


stream  saods. 


Sand -rock. 


The  uaany  water-courses  furnish  an  abundance  of  sand  and 
gravels  of  chert  and  porphyry.  These  are  easily  accessible  and 
are  extremely  useful  as  road-making  materials.  A  sandstone 
which  has  been  assigned  to  the  same  geological  horizon  as  that 
M  Crystal  City,  occurs  in  some  localities,  and  is  soft  and  sac- 
charoidal  and  otherwise  similar  to  this  stone.  Chemical  exami- 
nations have  not  yet  been  made  of  it. 
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DESCRIPTIVE   LIST  OF  STONE  QUARRIES. 


IRON  COUNTY. 


QUARRIES  IN  GRANIl'E. 


Oraniteville,     In   township    34   norlh,  ranpe  3  east,  on  the  syenite  oranite 
southern  half  of  the  line  dividing   sections  10  and  11,  are  two    ^^* 
quarries  which  have  been  operated  since   1882  by  the  "  Syenite 
Granite  "  company.     These  quarries  are  probably  the  largest  in 
the  State.     They  are  admirably  located  on  hill  slopes,  which  loca- 
tion permits  of  their  being  drained  by  syphons.     The  rock  is  a  character  of  the 
red  granite,  exposed  in  extensive  outcrops,  generally  with  a  thin 
cover,  necessitating  little  stripping.     It  is  very  easily  quarried, 
having  a  good   *'  bedding"   plane,  and  vertical  joint  planes,  in 
sufficient  quantities  to  assist  the   quarryman  greatly  in  getting 
out  stones,  and  yet  not  so  al)undant  as  to  prevent  the  obtaining 
of  very  large  blocks.     The   color  of  this  stone  is  red  or  darkooior. 
pink,  mottled  with  gray  and  black,  the  red  shades  being  duo  to 
feldspar,  the  others  to  a  more  or  less  smoky  quartz.     The  rock 
takes  a  high,  lustrous  and  handsome  polish;   but  on  account  of 
excessive  hardness,  it  is  very  difficult  to  dress. 

The  plant  consists  of  a  switch  about  three  miles  long,  which  The  plant 
connects  the  quarries  with  the  Iron  Mountain  &  Southern  rail- 
way, a  locomotive  and  two  stationary  engines,  two  steam  travel- 
lers, a  vertical  and  a  lathe  polisher,  several  derricks,  steam  drills, 
an  office,  a  store,  extensive  sheds,  work  shops,  etc. 

The  product  since  1882  is  about  250,000  cubic  feet  of  dimen- The  product. 
sion  stone,  about  5,000,000  paving  blocks,  and  a  large  amount 
of  *«  rip-rap,"    which   has  been    used  for   ballast   by  the  Iron 
Mountain  &  Southern  railway,  and  also  extensively  in  the  man- 
ufacture of  granitoid  pavement  and  sidewalk  flags. 
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StmctnreB  con- 
taining this 
granite. 


Sizes  of  bloclcs 
prodaced. 


Among  the  important  structures  for  which  these  quarries  have 
supplied  stone  are  the  following:  — 
Fagin    huilding,       St.  Louis,  Mo.        Rialto  building,  Chicago,  111. 


(I 


Odd  Fellows  hall, 
Mercantile  library, 
Roe  building, 
Singer  building, 
Commercial  building, 
Ligget  &  Meyer  bldg. 
Rosenheim  building, 
Meyer  Bros,  building, 
Drummond  tobacco 

factor}'. 
Merchants  bridge, 
St.  Louis  stand  pipe 

tower. 
Boatmen's  Bunk  bldg., 
Rookery  building,  Chicago,  111. 
Marshall  Field  bldg., 
Studebaker  building, 
Savory  hotel,  Dubuque,  Iowa. 
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Northwestern  Guarantee  Loan 
Co.  bldg., Minneapolis,  Minn. 

Society  for  Savings  building, 
Cleveland,  Ohio. 

Central Sav.  Bk., Baltimore,  Md. 

Union  Depot  building,  Indian- 
apolis, Ind. 

City  Hall  bldg.,  Cincinnati,  O. 

Cincinnati  art  museum,     ^'     '^ 

jEtnaBank  bldg.,  "     " 

German  Savings  Bank,     *'     " 

Wliitney  National  Bank,  New 
Orleans,  La. 

Morris  bldg.,  New  Orleans,  La. 

Oriental  hotel  (now  in  construc- 
tion), Dallas,  Texas. 

Paxton  building,  Omaha,  Neb. 

Heest  bldg.,  Kansas  City,  Mo. 


Mode  of  occur- 
rence and  char< 
acter  of  ttie 
rock.  . 


Corrigan  building,  Kansas  City,  Mo. 

Among  the  largest  pieces  of  dimension  stone  which  have  been 
quarried  here  are:  The  Allen  monument  in  Pittsfield,  Mass., 
which  is  42  feet  high  and  4^  feet  square  at  the  base,  and 
weighs  about  45  tons ;  the  columns  in  the  front  of  the  Stude- 
baker building,  in  Chicago,  which  are  ten  in  number  and  are  each 
18  feet  high  and  4^  feet  in  diameter,  and  weigh  about  18  tons; 
and  the  window  sills  in  a  Chicago  building,  on  Adams  street, 
between  Fifth  avenue  and  Franklm  street,  which  are  each  3  feet 
square  by  17  feet  4  inches  long. 

B.  A,  Sheahan.  In  township  34  north,  range  3  east,  a  little 
south  of  the  **  Syenite  Granite  "  company's  quarry,  Mr.  Sheahan 
opened  a  small  quarry,  in  August,  1889.  The  manner  of  occur- 
rence of  the  rock  with  reference  to  quarrying,  and  the  character 
of  the  stone  is  similar  to  that  of  the  Graniteville  quarries.  Little 
work  has  been  done  here.  No  dimension  stone  has  as  yet  been 
quarried,  and  only  a  few  thousand  paving  blocks  have  been 
produced,  which  were  hauled  in  wagons  to  Middlebrook  for 
shipment. 
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Phil.  Schneider,     In  township  34  north,  range  3  east,  section 
10,  west  half,  Mr.  Schneider  has  two  granite  quarries  which  were 
opened  in  1886.     They  are  bitnated  on  the  west  slope  of  a  gran-    renceof^" 
ite  ridge  where  drainage  by  siphons  is  possible  and  quarrying  is 
easily  carried  on.     The  characteristics  of  the  outcrop  and  of  the  <^'haraoter. 
stone  are  about  the  same  as  those  at  Graniteville,  which  have 
been  described  above.     The  plant  consists  of  two  stationary  en-  Plant, 
gines,  a  steam   traveller,  six  derricks,  three  polishers  (lathe, 
vertical  and  pendulum),  a  short  tramway,  blacksmith  shop,  office, 
boarding  houses,  sheds,  tools,  etc.     A  railway  connection,  three 
miles  long,  with  the  St.  Louis,  Iron  Mountain  &  So.  ry.  is  con- 
templated.    The  total  output  to  date  is  about  six  million  paving  Produotion. 
blocks,  in  addition  to  an  undetermined  amount  of   dimension 
stone.     Among  the  important  structures  for  which  it  has  fur-  uses. 
nished  granite  are  the  Lemp  building,  and  the  Moline  and  Mer- 
chants bridges,  all  of  St.  Louis. 

Ozark  Mountain.     About  a  quarter  of  a  mile  south  of  Gran 
iteville  is  a  quarry  which  was  opened  in  1869,  and  which  is  the 
oldest  granite  quarry  in  Missouri.     It  is  in  the  same  outcrop  as 
the  Graniteville  quarrv  and   the  stone  answers  to  the  same  de- character  of  the 

^  '    ,  rock. 

scription.  The  quarry  is  not  now  worked,  but,  when  in  opera- 
tion, from  five  to  six  hundred  men  have  been  employed  here  at 
one  time.  Stone  from  this  quarry  was  used  in  the  construction  uses, 
of  the  famous  Eads  bridge  across  the  Mississippi,  of  the  Illinois 
and  Iowa  State  houses,  of  the  St.  Louis  and  Cincinnati  custom 
houses,  and  of  the  Memphis  and  Little  Rock  post-offices.  The 
stone  taken  out  was,  however,  inferior  to  what  can  be  obtained, 
as  it  was  mostly  surface  rock. 

Pilot  Knob  Company.     In  township  34  north,  range  3  east, 
section  22,  center  of  southern  half,  there  is  a  very  small  quarry 
belonging  to  the  Pilot  Knob  company,  from  which  a  few  paving 
blocks  have  been  quarried.     The  outcrop  of  granite  is  very  large  conditions  ot  oc- 
here,  and  can  probably  be  quarried  advantageously  for  dimen-    *'°"^®°^- 
sion  stone,  as  the  joint  planes  seem  to  be  so  situated  as  to  facili- 
tate quarrying,  and  yet  not  to  interfere  with  the  production  of 
large  blocks.     The  stone  is  composed  of  grains  of  clear  trans- composition. 
parent  quartz  and  of  crystals  of  dark  pink  feldspar,  which  latter 
give  it  a  reddish  color.     It  takes  an  excellent  polish. 
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QUARRIES  IN  PORPHYRY. 

J.  3.  Benson.     In  township  31  north,  range  4  east,  section 

14,  east  half,  about  three  miles  from  the  railroad,  is  a  small 

Product.  quarry  in   porphyry,   opened   in   the   spring   of  1888.     About 

700,000  paving  blocks  have  been  produced  to  date  here,  which 

Character  of  the  ^ere  shipped  to  St.  Louis  and  Memphis.     The  rock  is  too  full  of 

"'®^'  joint  planes  to  permit  of  its  being  quarried  for  dimension  stone ; 

but  it  splits  well  and  is  easily  made  into  paving  blocks.  Its  color 
varies  from  dark  blue  to  pink. 

May   and    Tow.     In   township   31   north,   range  3   east,  at 

Annapolis,  is  a  quarry  at  which  work  has  been  discontinued,  owing 

Character  of  the  to  the  extreme  diflSculty  with  which  the  rock  was  worked  and 

^^  '  also  on  account  of  the  numerous  seams  and  joint'planes  which 

intersect  it.     The  stone  is  a  blue-black  porphyry,  speckled  with 

crystals   of  gray  feldspar.     It  has  numerous   inclusions  which 

Product.  resemble  bombs   in  a  lava  flow.     About  10,000  paving  blocks 

is  the  total  product  of  the  quarry. 

E.   W.  Graves,     In  township  30  north,  range  4  east,  section 

16,  northeast  quarter,  is  an  outcrop  which  has  been  worked  in 

Character  of  the  «<  motions."     The   stone  is  a  diirk,  hard  and  brittle  porphA'^ry 

which  splits  easily.  It  is  fit  only  for  the  production  of  paving 
block^*,  and  only  a  very  few  of  these  have  been  made. 

QUARRIES  IN  LIMESTONE. 

Cartey  and  Mann,  In  township  33  north,  range  3  east,  sec- 
tion 1,  near  the  center,  are  several  small  quarries  in  the  mag- 
nosian  limestone,  which  is  here  covered  by  about  a  foot  of  strip- 

Coior  of  theroik.piiig*     Tl^^  coloi*  of  tho  stonc  is  blue  in  some  strata,  and  yellow 

in  others.  Tho  yellow  variety  dresses  easily  and  makes  a 
handsome  building  stone,  but  the  blue  is  less  easily  worked  and 
is  loss  valunble.     The  strata  vary  in  thickness  from  6  inches  to  2 

Um«.  foot.     The  output  from  these  quarries  has  been  small,  and  has 

been  used  mostly  for  foundations.  They  furnished  stone  for 
one  small  dwelling  house,  and  for  Dr.  Goulding's  hospital, 
both  at  Ironton,  the  latter  a  handsome  edifice. 

Hastings,  In  township  33  north,  range  4  east,  section  5, 
southeast  quarter,  is  a  small  quarry  in  the  magnesian  limestone. 
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II  is  situated  on  the  west  slope   of  a  bill,  where   the   workable 

stone  is  covered  with  a  bed  of  strippinor  many  feet  thick.     The  Ooior  and  proper- 

^'^     o  J  ties  of  the  rook. 

color  of  the  stone  when  fresh  is  a  dark  green  which  fades  to  a 
gray  &s  the  stone  dries.  The  stone  is  easily  dressed.  It  occurs 
in  strata  about  2  feet  thick,  two  or  more  of  which  are  workable. 
The  output  is  small,  and  has  been  used  mostly  for  foundations. 
Hollman  Bros.  In  township  33  north,  range  3  east,  section 
27,  near  Hogan,  is  a  quarry  in  the  magnesian  limestone,  about 
70  feet  lona:,  33  feet  wide  and   10  feet  deep.     It  lis  on  a  hill- Conditions  of  oc 

"  1  •  currence  and 

side   and  is  connected    with   the  Iron   Mountain  and  Southern    color  of  the  rock 

railway  by  a  short  switch.     The  stone  occurs  in  strata  varying 

from  one  to  fourteen  inches  in  thickness.     Its  color  is  bluish, 

streaked  here  and  there  with  drab  or  yellow.     It  does  not  dress 

easily.     The  output  has  been  used  entirely  by  the  Iron  Mountain 

&  Southern  railway,  in  the  construction  of  bridge  abutments  and 

culverts. 

liussell.  In  township  33  north,  range  4  oast,  section  5, 
northeast  quarter,  is  a  small  quarry  in  the  magnesian  limestone. 
The  bed-rock  is  covered  with  about  3  feet  of  stripping  of  light  Conditions  of  oc- 

,  ,  T    .    ^       I  .  ..1  currenoeand 

red  loam.  Jomt  planes  seem  too  numerous  to  permit  the  quar-  character  of  the 
tying  of  blocks  of  desirable  sizes  for  dimension  work.  The  colors 
of  the  stone  are  gray  and  yellow,  and  black  in  the  case  of  one 
non-continuous  stratum  of  marble,  which  has  a  maximum  thick- 
ness of  6  inches.  The  stone  is  very  tough,  has  numerous  veins  of 
calc-spar  and,  hence,  is  dressed  with  difficulty.  The  product  has 
been  used  in  Ironton  and  Arcadia  for  foundation  purposes. 

QUARRIES  IN  MARBLE. 

Sarah  P.  Childers.  In  township  34  north,  range  3  east, 
section  35,  southwest  quarter,  are  two  or  three  very  small  open- 
ings in  the  out-cropping  marble,  which  were  made  many  years 
ago,  and  are  not  now  worked.     The  marble  occurs  in  a  hill  which  Conditions  of  oc- 

-  mi_     1  .11    1  .  1  ^1        currence  and 

occupies  an  area  of  many  acres.     Ihe  hill  slope  is  covered  mostly    character  of  the 

by  a  thick  mantle  of  residuary  products  and  detrital  matter; 

but  at  several  horizons  marble  beds  crop  out,  and  it  is  probable 

that  they  have  a  total  thickness  of  many  feet.     Individual  strata 

18  inches  thick  were  observed.     The  stone  has  a  gray  color  and 

is  mottled  and  streaked  with  green  and  yellow.     Some  of  the 
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Ums. 


mantel-pieces  in  the  Capitol  at  Washington  are  said  to  have  been 
taken  from  beds  here  exposed. 


rock. 


Character. 


QUARRY  IN  CONGLOMERATE. 

Shepherd  Mt.     On  the  southern  slope  of  Shepherd  Mountain 
is  a  small  quarry  in  a  porphyry  conglomerate  which  grades  into 
currenSe  of  the  &  coarsc  sandstone.     From  2  to  10  feet  of  stripping  of  clay  and 

boulders  covers  the  rock.  The  stone  is  easily  quarried,  and 
dressed,  but  that  from  this  locality  disintegrates  very  rapidly  on 
exposure  to  the  weather,  and  is  practically  worthless  for  building 
purposes.  The  output,  which  has  been  very  small,  has  gone  to 
Ironton  to  be  used  for  foundations.  Some  of  the  steps  of  the 
Iron  County  court  house  are  of  this  stone  and  these  are  very 
deeply  worn,  compared  with  those  of  limestone  with  which  they 
are  associated. 


Piodact. 


currence  of  the 
rock. 


8T.  FRANCOIS  COUNTY. 

QUARRIES  IN  GRANITE. 

Milne  and   Gordon,     In    township    34  north,  range  6   east, 

section  5,  near  the  center,  is   a  granite   quarry  which  was  first 

open  in  1870,  and  reopened  in  1876  by  the  present  company. 

Conditions  of  oc-  It  is  Situated  on  the  west  slope  of   a  low  granite   ridge  and   is 

drainable  by  siphons.  The  stripping  on  the  rock  varies  in 
thickness  from  1  foot  to  about  10  feet.  The  distribution  of 
joint  planes  permits  the  quarrying  of  enormous  blocks^  one 
solid  block  having  been  broken  out  measuring  fifty  feet  in 
length  and  twenty  feet  in  width  and  depth.  The  stone  is  of  a 
soft  gray  or  pink  color.  Feldspar  is  the  chief  coloring  mineral, 
and  a  milky  quartz  and  black  biotite  serve  to  modify  its  efiects. 
Both  the  gray  and  pink  varieties  take  a  brilliant  polish.  The 
stone  is  hard  but  dresses  quite  easily.  It  splits  to  best  advan- 
tage along  the   **  lift."*     The  plant  of  this   company  consists 

*  The  ^^  lift,"  at  the  quarries  described  in  this  paper,  is  the  name  given  to  the 
plane  along  which  the  rock  splits,  and  which  is  parallel  to  the  bedding  plane  of 
the  qaarry.  The  bedding  plane  is  the  one  which  is  nearest  to  horizontal 
in  position.  The  plane  nearest  perpendicalar  to  the  *^  lift "  along  which  the 
rock  splits  is  called  the  <<  rift."  The  plane  approximately  at  right  angles  to  the 
"  lift "  and  to  the  "  rift "  Is  called  the  **  hardway." 


Character. 


The  Plant. 
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of  a  tramway  about  a  mile  and  a  half  long,  two  stationary  en- 
gines, of  30 and  JO  horse  powers  respectively,  6  derricks,  a  polish- 
ing room  with  a  circular  and  a  vertical  polisher,  sheds,  tools,  etc. 
The  output  of  this  quarry  to  date  amounts  to  about  60,000.  cubic  The  output, 
feet  of  dimension  stone  and  about  half  a  million  paving  blocks. 
Among  the  most  important  structures  for  which  it  has  furnished  important  struct- 
granite,  are  the  J.  B.  Lionberger  and  the  H.  L.  Forks  buildings 
of  St.  Louis ;  U.  S.  custom  house  and  post-oflSce,  Marquette, 
Mich.;  United  States  custom  house  and  post-office,  Keokuk, 
Iowa;  United  States  Bock  Island  arsenal.  Bock  Island,  111.  ; 
Jackson  County  court'  house,  Kansas  City,  Mo.  *  The  largest 
dressed  stone  produced  is  a  block  ten  feet  square  and  one  foot 
thick.  • 

^^  Suenile.^^     In  township   34  north,  range  6  east,  section  5,  syenite  Granite 

•^  ^  .  .  company's 

in  the  northeast  quarter,  are  two  granite'quarries  which  are  con-  qawries. 
trolled  by  the  Syenite  Granite  company.  They  were  opened  in 
1878.  Work  at  these  quarries  is  now  .suspended  because  the 
company  finds  it  most  convenient,  at  present,  to  supply  the  stone 
for  all  of  its  contracts  from  the  Graniteville  quarries.  Dimen-^'JSo^^'®'  ^'  ***® 
sion  stone  can  be  obtained  here  in  large  blocks,  and  the  rock  is 
quite  easily  dressed,  and  takes  a  high  polish.  The  color  of  the 
stone,  derived  from  the  contained  feldspar,  is  a  pale  pink,  mot- 
tled with  grains  of  milky  quartz  and  black  specks  of  biotite. 
The  quarries  are  connected  with  the  Belmont  Branch  railway  by 
a  switch,  a  little  less  than  two  miles  long.  Most  of  the  com- 
pany's working  plant  is,  at  present,  at  the  Graniteville  quarries. 
Allen  and  Vielhs.  In  township  35  north,  range  5  east,  section 
36,  on  Doe  Bun  creek,  is  a  large  quarry  which  was  opened  a  few 
years   ago.     It   is   situated  on    the  east  slope  of  a    hill,  and  is oon<ii"o»*s  <>/<>?• 

•^  "  *■  '  ourrenoe  or  tne 

drainable  by  siphons.     It  is  not  now  worked,  though  capable  of    ^^*^^' 
furnishinfi^   excellent  dimension  stone.     The  rock  outcrop   has 
practically  no   cover,  and  is  cut  by  joint  planes  in  an   advanta- 
geous manner.     There  are  two  varieties  of  stone:  a   pink,  finoooior. 
grained  syenite,  and  a  gray  to  pale  pink  and  rather  coarse  grained 
granite,  which  in  places  is  handsomely  mottled  with  crystals  of  a 
pale  green  mineral.     The  former  is  apparently  intrusive  in  the 
latter.     The  quarry  has  produced  about   400,000  paving  blocks ^"''^''^^• 
to  date. 
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Motiotf quarries.       MoHons  at  Syenite.     The   country  for  several  miles  north, 

west  and  south  of  the  town  of  Syenite,  in  section  5,  township  34 
north,  range  6  east,  has  extensive  outcrops  of  red  granite  in 
which  'the  quarries,  already  discussed,  of  Milne  and  Gordon,  Doe 
Run  and  Syenite  are  situated.  In  addition  to  what  these  quar- 
ries have  produced,  stoUe  has  been  gotten  out  at  a  number  of 
other  localities  from  *«  motions,"  or  other  small  openings,  for  the 

Naraesof  owners,  production  of  paving  stonc.     Such  are  the  Walsh,  Rueckiug  & 

Co.,  O'Bannon,  Abbot,  Turpin,  Bougeois,  Cartee,  Chamberlain, 
Crawford  and  the  Kansas  City  company's  motions  or  quarries. 
These  granites  do  not  offer  the  facilities  for  motion  work  that 
the  syenites  do,  and  it  is  usually  necessary  to  open  them  by 
powder  blasts.  In  general  th^  are  not  intersected  by  many 
joint  planes,  have  no  great  amount  of  stripping,  and  are  situated 
so  as  to  favor  economic  quaiTying  of  dimension  stone,  on  a  large 
scale.  They  are  destined  to  be  worked  extensively  in  the  future. 
The  charatsterietics  of  the  stone,  as  described  above  in  the  notes 
on  the  Milne  and  Gordon  and  the  Syenite  quarries,  are  fairly 
•  representative  of  the  stone  of  this  whole  area,  although  it  varies 
locally  in  depth  of  color  and  in  texture;  the  latter  being  occa- 

The  Output.         sionally  very  coarse.     The  output  of  paving  blocks  from  these 

localities  has  been,  approximately  :  from  the  Walsh,  200,000; 
fiuecking&  Co.,  100,000;  O'Bnnnon,  between  4,000,000  and 
5,000,000;  Cartee,    10,000;  Crawford,  4,000,  and  others  5,000. 


QUARRIES  IN  SYENITE, 

• 

Allen  and  Company.      In  township   36  north,  range  4  east, 

section  20,  southwest  quarter,  is  a  quarry  in  the  syenite,  known 

as  the  Garrett  quarry,  which  was  opened  in  188t*,  by  a   blast  of 

Output.  many  tons  of  powder.     It  is  not  now  worked.     The  total  output 

to  date  is  a  little  less  than  100,000  paving  blocks.     The  rock  is 
corrence  of  the  covcrcd  with  vcry  little  stripping,  but  joint  planes  and  seams  are 

SO  abundant  that  it  is  impossible  to  quarry  it  for  dimension  stone. 
It  is  fine  grained,  pink  in  color,  and  easily  dressed. 

Motions  at  Knob  Lick.     In  the  neighborhood  of  Knob  Lick, 

west  of   the  railroad,    '*  motion  work,"  started   some  thirteen 

800  motions  near  or  fourteen  ycars   ago,  has    been   extensively  carried  on,    and 

there  are  probably  not  less  than  three  hundred  motions  now  ex- 
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istiDgy  though  not  all  at  present  worked,  within  a  few  miles  of  the 
depot.  They  are  most  numerous  in  the  syenite  outcrops  which 
occur  in  sections  4  and  9,  in  township  M  north,  range  6  east. 

The  motions  are  mostly  on  the  lands  of  Messrs.  Price,  McDowell 
and  Simpson  to  whom  the  ''  motion  men  "  pay  a  royalty  for  each 
paving  block  made.     The  total  product  to  date  of  these  syenite  rroduct. 
motions  is  about  17,000,000  paving  blocks. 

The  syenite  is  here  exposed  over  an  area  of  perhaps  a  square 
mile.  On  the  eastern  side  of  this  area  it  disappears  beneath  the 
thick,  overlying  beds  of  Second  Sandstone,  while,  on  the  western 
side,  it  rises  topographically  into  a  high  peak,  known  as  the  Knob, 
the  summit  of  which  is  composed  of  a  very  fine  grained,  pink, 
porphyritic  felsite.  The  relation  of  this  felsite  to  the  syenite  is  delations  of  the 
not  clear.  From  the  summit  of  the  Knob,  down  the  western  J™\to^'**® 
side,  the  felsite  passes  by  apparent  gradations,  into  a  coarse 
grained,  red  or  pink  granite.  On  the  north  and  south  it  is  sur- 
i^ounded  by  sandstone  or  granite.     The   syenite  is  covered  withcondiuonsof 

•^  "  "^  occarrence. 

an  extraordinary  amount  of  stripping,  the  surface  being  strewn 
with  loose  boulders,  beneath  which  Iie,z7i  sifu,  boulders  and  de- 
cayed rock  to  a  depth,  often,  of  many  feet.  The  stone  varies  in  eoior. 
color  from  a  light  to  a  dark  gray,  which  is  locally  called  blue  (the 
stone  being  known  as  **  blue  granite  ").  It  is  fine  grained,  splits 
and  dresses  easily,  and  is  well  adapted  for  the  production  of 
paving  blocks.  It  takes  an  excellent  polish,  but  has  not  yet  been 
produced  as  dimension  stone. 

QUARRIES  IN  PORPHYRY. 

Motions  at  Knob  Lick.  In  township  34  north,  range  6  east, 
section  9,  on  what  is  known  as  the  *»Knob,"  are  several  mo- 
tions and  very  small  quarries  where  a  porphyritic  felsite  is 
worked  into  paving  blocks.  The  rock  is  too  hard  to  be  dressed,  character  of  the 
and  is  so  cut  up  by  joint  planes  that  it  will  probably  never  be  ^^^^' 
quarried  for  dimension[stone,  although  it  is  very  handsome  and 
is  remarkably  durable  and  strong.  The  production  of  paving 
blocks  from  this  rock  has  been  small. 

^  QUARRIES  IN  LIMESTONE. 

Si.  Joe  Lead  Co.     In  township  37  north,  range  4  east,  section 
23,  near  Bonne  Terre,  are  several  small  quarries  in  the  limestone. 
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Conditions  of  oc-'I^he  stone  is  easily  quarried  in  open  cuts  on  the  hill-sides,  where 
cnxrence.of  the^j^^  stripping  is  Very  light.     The  strata  vary  in  thickness  from 

six  to  eighteen  inches,  and  blocks  of  large  area  can  be  obtained. 
Character.  rpj^^   color  of   the   stouc   viirics  from    blue   to   gray,   growing 

lighter  as   it  dries  after  quarrying.     It  is  dressed   with   some 

difficulty,  owing  to  numerous  veins  of  calcspar  which  it  contains. 

It  is  used  largely  in  and  about  Bonne  Terre  for  foundations, 

Uses.  -    edge    stonesy   paving,    flagging,   etc.  •  The  dwelling   house   of 

Superintendent  Parsons  is  built  of  it,  and  it  is  there  shown  to  be 
n  very  handsome  and  durable  building  stone. 

P.  V.  Asliburn.     In  township  36  north,  range  6  east,  section 

31,  southwest  quarter,  is  a  limestone  quarry,  sixty  feet   square 

and  twelve  fee^  deep.     The  limestone  ivS  covered  by  about  thirty 

^currence. and**^  Inchcs  of  Stripping.     The  strata  vary  in  thickness  from  three  to 

roSf^        ^*^®  eight  inches.     The  color  of  the  stone  varies,  being  yellow,  gray 

and  blue^     The  product  is  used  mostly  for  macadam,  and  to  some 
extent  for  foundations  and  flagging. 

J.  B,  Miller,  Mr.  Miller  has  a  quarry  in  limestone  similar 
to  Mr.  Ashburn's,  in  the  southeast  quarter  of  the  same  section. 
The  rock,  however,  is  covered  by  several  feet  of  stripping.  It  is 
used  for  foundations. 

A.  Parkhurst,  In  township  35  north,  range  5  east,  section 
2,  near  the  center,  is  a  small  quarry  in  the  limestone  from  which 
about  sixteen  hundred  cubic  feet  of  stone  have  been  taken,  to  be 
used  for  macadam. 

M.  P.  Gayce.  In  township  35  north,  range  5  east,  section  1, 
southwest  quarter,  is  a  limestone  quarry  which  has  furnished  a 
small  amount  of  stone,  of  a  poor  quality,  for  foundations  in  and 
about  Farmington. 

J.  M.  JSlvins.  In  township  36  north,  range  4  east,  section  12, 
southwest  quarter,  is  a  limestone  quarry,  in  a  stone  of  a  yellow- 
ish color,  which  dresses  easily.  The  maximum  thickness  of  any 
stratum  is  twelve  inches,  and  blocks  of  large  area  are  obtainable. 
The  quarry  has  furnished  considerable  flagging  for  Farmington, 
and  also  the  sills  for  the  Elmwood  academy. 

Mrs.  F.  E.  Toleman,  In  township  36  north,  range  4  east, 
section  13,  southeast  quarter  of  the  southeast  quarter,  is  a  lime- 
stone quarry.     It  is  an  open  cut,  on  a  hill-side,  about  seventy 
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feet  long  and  twenty  feet  wide,  with  an  extreme  depth  of  eight 
feet.  The  rock  is  covered  by  about  four  feet  of  stripping.  The 
stone  varies  in  color  from  yellow  to  gray,  is  fine  grained,  tough 
and  hard,  and  is  dressed  with  difficulty.  The  product  has  been 
ased  for  foundations  only. 

c7no.  Roihney.  In  township  35  north,  range  3  east,  section  5, 
northeast  quarter   of  northeast  quarter,  is  a  limestone   quarry.  Conditions  of  oo- 

^  ^  ^  J  ^     correnee  and 

about  one  hundred  yards  long,  forty  feet  wide  and  twenty  feet  deep.    Jjj"*^'  ^'  **** 

About   three  feet  of  stripping   covers    the  rock.     The    strata 

vary  in  thickness  from   two  to  fourteen    inches  and   blocks  of 

larc:e  surface  area  are  obtainable.     The  stone  is  somewhat  sili- 

ceous,  and  varies  in  color  from  yellow  to  pink  and   chocolate. 

The  output  has  gone  almost  wholly  to  the  railway  company  for 

the  construction  of  bridge  abutments  and  culverts. 

BeaW  Quarry.  In  township  35  north,  range  5  east,  section 
1,  northeast  quarter,  is  a  quarry  in  which  the  limestone  is  por- 
ous, filled  with  calcite  veins  and  pockets,  and  unfit  for  building 
purposes.  The  output  has  been  used  principally  for  macadam 
and  foundations. 

J.  M.  Ritters.  In  township  36  north,  range  5  east,  section 
23,  northeast  quarter,  is  a  quarry  in  the  limestone  where  blocks 
as  large  as  ten  feet  square  by  eighteen  inches  are  obtainable. 
The  stone  is  fine  grained,  gray  to  yellow  in  color,  and  dresses 
very  easily.  The  output  has  been  used  mostly  for  monument 
bases,    window  sills,  etc.  ' 

St.  Joe  Lead  Company^  North  Quarry  is  in  township  38 
north,  range  4  east,  section  35.  The  strata  vary  from  six  inches  character, 
to  two  feet  in  thickness,  and  large  slabs  are  obtainable.  The 
stone  varies  in  color  from  gray  to  yellow,  is  coarse  grained,  den- 
dritic, and  occasionally  blotched  with  calcite  crystals.  It  does 
not  dress  easily.  The  output  has  been  used  for  piers  and 
abutments  for  a  railway  bridge  over  the  Big  river,  and  for  the 
construction  of  drains  and  culverts.  It  has  also  been  crushed 
and  used  largely  for  ballast  in  the  construction  of  a  railway  bed. 

QUARRIES  IN  SANDSTONE. 

Knob  Lick  Quarries.  Close  to  the  railway,  about  half  a  mile 
north  of  Knob  Lick,  are  several  small  quarries  in  the  sandstone 
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which  are  not  at  present  worked.  The  sandstone  has  here» 
probably,  an  aggregate  thickness  of  one  hundred  feet  only,  and 
consist  of  strata  which  vary  from  one  to  twenty  inches  in  thick- 
ness. Only  a  few  of  these  strata  have  any  value  ior  building 
stone  and  they  disintegrate  so  rapidly  that  they  are  scarcely 
worth  quarrying.  Stone  from  the  thickest  and  most  compact 
strata  have  been  used,  to  a  small  extent,  for  foundations  at  Knob 
Lick,  but  the  chief  use  has  been  by  the  railway  company  in  the 
construction  of  culverts  and  abutments.  An  examination  of 
some  of  the  stone  in  these  abutments  showed  it  to  be  in  a  badly 
crumbled  condition,  and  seriously  needing  replacement  by 
stronger  and  more  durable  material. 


MADISON   COUNTY. 


rock. 


QUARRIES  IN  GRANITE. 

Milne  and  Gordon .     In  township  33  north,  range  7  east,  sec- 
tion 25,  northeast  quarter,  are  two  small  quarries  in  a  granite 
Character  of  the  ledge,  which  were  opened  in  1886.     The  granite  here  is  capable 

of  furnishing  large  blocks  of  dimension  stone,  has  very  little 
stripping  upon  it,  and  is  conveniently  near  the  railroad.  The 
stone  has  a  dark  reddish  color,  due  to  a  prevailing  feldspar,  and 
is  beautifully  mottled  with  grains  of  translucent  quartz  and  dark 
specks  of  biotite  or  hornblende.  It  takes  a  high  lustrous  polish 
and  makes  a  very  handsome  stone  for  ornamental  purposes.  It 
does  not  dress  very  easily,  however.  The  total  output  of  the 
quarries  to  date  amounts  to  about  five  thousand  paving  blocks 
and  a  small  amount  of  dimension  stone.  These  quarries  will 
soon  be  developed  on  a  large  scale  by  the  present  owners. 


Output. 


QUARRIES  IN  DIABASE. 

Kansas  City  Company.     About  three  miles  west  of  Mine  La 
Conditions  of  oc-  Mottc  statlou  at  Skrainka,are  some  large  quarries  in  an  outcrop  of 
chSacteroMhe  diabase,  which  is  probably  an  intrusion  in  the  granite.     They  are 

not  now  worked.  The  rock  is  covered  with  from  ten  to  thirty 
feet  of  stripping,  and  has  been  so  violently  contorted  and 
broken,  that  it  is  impossible  to  quarry  dimension  stone  from  it. 


rock. 
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It  is  fine  grained,  dark  gray  to  almost  black  in  color,  splits  and 
dresses  easily,  and  takes  an  excellent  polish.  The  elSTects  of 
weathering,  as  exhibited  in  the  outcrops,  would  lead  one  to  the 
conclusion  that  this  is  not  a  durable  stone.  ElSTorts  made  to 
quarry  it  for  ifionumental  purposes  failed  on  account  of  the  seams 
above  spoken  of.  About  2,000,000  paving  blocks  have  been  ^*~^"<^'- 
produced  here  to  date. 

QUARRIES   IN    MARBLE. 

H.  L.  Gale.  About  eight  miles  south  of  Fredericktown,  on 
the  farm  of  Mr.  Gale,  a  small  opening  was  made  in  a  marble 
outcrop,  about  ten  years  ago.  Two  strata  of  i;narble  are  exposed  Thioknesa  of  the 
here,  one  being  about  seven  inches  thick,  and  the  other  about 
eighteen.  The  thinner  stratum  of  these  has  a  pale  pink  color  color  of  the  rock, 
which  shades  into  a  lavender,  and  is  relieved  by  specks  and 
streaks  of  calcite,  arranged  in  parallel  Hues,  giving  the  whole 
stone  a  subdued  but  very  handsome  effect.  It  takes  an  excel- 
lent polish.  The  thicker  stratum  has  a  pale  grayish  tint,  slightly 
variegated  by  green  and  brown  streaks.  These  marbles  are  fine 
grained,  and  are  somewhat  **  plucky"  under  the  stone  cutter's 
tools.  It  is  probable  that  there  are  several  strata  of  good  marble 
here ;  but  the  beds  of  residuary  products  make  it  difficult  to 
determine  this  facton  a  cursory  examination.  Only  one  car  load 
has  been  shipped  from  here,  which  went  to  St.  Louis. 

Cedar  Bottom  Quarry.     In  township  33  north,  range  5  east,^^^^^*®'  ®'  ^*»® 
section  36,  northwest  quarter,  a  stratum  of  dark  red  variegated 
marble,  which  takes  an  excellent  polish,  has  been  opened  on. 
Only  a  very  small  amount  of  stone  has  been  taken  out,  however, 
and  this  mostly  for  samples. 

jL.  M.  Hebener.  In  township  32  north,  range  5  east,  section 
17,  southwest  quarter  of  the  southwest  quarter,  a  small  marble 
quarry  was  opened  some  time  before  the  civil  war.  The  best  ™'JJ[J5J^«  <>'  ^^^ 
stratum  is  about  eighteen  inches  thick.  The  marble  is  of  a  light  Qualities. 
gray  color,  variegated  with  streaks  of  brown  and  green.  It 
takes  an  excellent  polish,  but  needs  to  be  dressed  with  care, 
owing  to  its  **  plucky"  qualities.  Several  car  loads  were 
shipped  to  St.  Louis. 
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Slater  Quarry.  In  township  33  north,  range  6  east,  section 
23,  south  half,  a  marble  quarry  has  been  worked  intermittently 

DeyeiopmentB.      for  about  fifteen  years.     A  heavy  stripping  was  removed  over 

an  area  of  about  seventy-five  square  yards,  and  a  shaft  was  sunk 
through  about  eighteen  feet  of  marble  strata.     The  quarry  is  now 

°^k?*®'  ""'  ^^'^full  of  water.     Blocks  lying  about  show  that  some  of  the  strata 

are  at  least  twenty  inches  in  thickness.  The  marble  varies  con- 
siderably in  color,  the  handsomest  variety  resembles  the  thinner 
stratum  in  Gale's  quarry,  described  above,  but  it  has  a  redder 
shade.  These  marbles  take  an  excellent  polish,  but  are  quite 
*'  plucky."     A  few  small  shipments  have  been  made. 

Wright's  Quarry.  About  a  mile  and  a  half  east  of  Gale's 
quarry,  on  the  Fredericktown  road,  a  small  quarry  was  opened, 
in  the  marble,  ten  years  ago.     The  thickness  of  the  beds  here  . 

nu      *       -  ..V  could  not   be   ascertained.     The  marble  has  a  dark  brown  or 

Oharacter  of  fthe 

rock.  chocolate  color,  which  is  relieved  by  veins  of  calcite.     It  is  fine 

grained,  and  takes  an  excellent  polish,  but  is  ^*  plucky,"  like  the 
last  described.  Two  car  loads  were  shipped  to  Boston  and  New 
York. 
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PREFATORY   REMARKS. 

The  field  work  for  the  following  article  by  Mr.  Woodward  on  the 
mineral  waters  of  Saline  county  was  done  during  the  month  of 
February,  and,  despite  the  inclement  weather,  occupied  only  about 
fourteen  days.  The  beginning  of  the  subsequent  laboratory  work  was 
delayed  until  March  22nd,  through  failure  to  receive  various  chemicals 
and  supplies,  and  it  is  only  by  the  most  unremitting  efforts  on  Mr. 
Woodward's  part  that  we  are  now  able  to  present  his  results. 

This  paper  is  one  of  a  series  which  it  is  intended  to  publish  on  the 
mineral  waters  of  the  State.  The  examinations  will  be  carried  on  by 
counties  and  the  results  will  be  made  public,  as  soon  as  is  possible,  in 
publications  simiUr  to  this.  After  all  of  the  important  waters  of  the 
State  have  thus  received  attention  successively,  a  comprehensive  report 
on  the  mineral  waters  of  the  whole  State  will  be  issued. 

Mr.  Woodward  has  described  and  indicated  the  best  uses  to  which  the 
waters  of  Saline  county  can  be  put  and  their  relative  values  for  the  various 
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uses  can  be  judged  of  from  the  table  of  analyses.  The  similarity  in 
composition  between  some  of  these  waters  and  those  of  noted  Ken- 
tucky springs  is  interesting  and  suggestive.  Many  important  questions 
in  connection  with  these  mineral  waters,  such  as  their  origin,  the  source 
of  the  salt,  their  geographic  extent  and  geologic  horizon,  have  not  been 
dwelt  on  here,  and  cannot  be  discussed  until  more  detailed  field  work 
has  been  done,  and  until  the  investigations  have  extended  over  wider 
areas.  Such  matter  will  belong  properly  in  a  final  report  or  mono- 
graph. Arthur  Winslow,  State  geologist. 

Introduction. 

Saline  county,  situated  in  the  west  central  pai-t  of  Missouri,  and  Location  of  saitne 
having  the  Missouri  river  for  its  northern  and  eastern  boundary,    <^""*^- 
has  long  been  noted  for  the  large  number  of  salt  springs  within 
its  limits,  which  facts  sugcrested  its  name.     The  maiority  of  these  General  character 

^  on  J         J  of  the  springs. 

springs  are  very  salty,  and  would,  undoubtedly,  be  classed  as 
**  saline  springs."  In  connection  with  the  salt  water  many  of 
them  give  off  quantities  of  hydrogen  sulphide  gas,  and  are 
locally  known  as  ^*  sulphur  "  springs.  The  temperatures  of  all 
are  nearly  the  same,  and  the  flow  remains  constant,  independent 
of  rain-fall.  They  are  all  probably  of  deep-seated  origin,  and 
are  not  thermal.  From  the  waters  of  many  of  the  larger  ones, 
salt  was  manufactured  years  ago  by  evaporation  over  fire.  This 
work  has  now  been  abandoned,  and  the  waters  are  now  used  ex- 
tensively as  beverages,  or  for  medicinal  purposes.  The  location ^*'*^*"^ *^*^*^"- 
of  the  principal  springs  is  showu  quite  accurately  on  the  accom- 
panying sketch  map.  Numerous  springs  exist  which  are  not 
shown  individually  on  the  map;  but,  of  these,  many  are  closely 
associated  with  the  larger  springs,  and  all  are  small  and  do  not 
differ  in  character  from  those  to  be  described.  Among  those  not 
shown  on  the  map  are :  — 

a.  A  spring  at  Arrow  Bock,  having  a  good  flow,  which  was 

formerly  a  salt-sulphur   water,   but  which  is  now  re- 
ported by  its  owner  to  be  very  weak  in  saline  matter. 

b.  A  salt-sulphur  spring  near  Miami,  section  35,  township  ^ 

53   north,  range   21  west,  the  property  of  A.  J.  Case- 
boat. 
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c.  A  sulphur  spring    near   Shackleford    (between   Great 
Salt  Springs  and  Marshall)  in  section  1»  township  50 
north,  range  22  west,  owned  b}*'  James  Prior,  and  re- 
ported to  be  a  weak  salt  spring. 
Some  springs  of  strong   flow  and  clear  water  also  occur  along 
^'paSr  **  ^"°**the  Missouri  bluffs  at  Grand  Pass,  but  they  can  hardly  be  classi- 
fied as  mineral  springs.     Some  are  slightly  chalybeate  and  small 
quantities  of  oil  have  been  found  in  connection  with  them  ;  but 
the  flow  of  oil  has  been  very  weak.     Several  years  ago,  on  sink- 
ing a  well  at  Malta  Bend,  in  section  3,  township  51  noii:h,  range 
22  west,  oil  was  struck ;   and  gas  has  been  repotted  from  the 
vicinity  of  Elmwood,  section  3,  township  49  north,  range   23 
west. 

Most  of  the  salt  springs  of  this  county  are  found  in  the  vicin- 
ity of  Salt-fork  and  Blac|:-water  branches  of  the  Lamine  river, 
and  seem  to  be  limited  to  the  valleys  of  these  streams.  An  im- 
portant exception  to  this  is  the  Elk  Lick  spring  in  the  Lamine 
river  vallev  itself. 

A  DESCRIPTION  OF  THE  SPRINGS. 

SWEET  SPRING.* 

Sweet  spring  is  decidedly  the  best  known  in  Saline  County ; 
it  is   in   the  southwest  corner  of  the  county  in  the  northwest 
quarter  of  section  14,  township  48  N.,  range  23  W.,  about  one 
improvemente  at  mile  south  of  tbc  railroad  station  at  Sweet  Springs.     A  hotel, 
wee    pr  nga.   y^^^^  housc,  and  Other  houses  have  been  built  here,  and  the  local- 
ity is  a  recognized  summer  resort.     The  Sweet  spring  itself  (so 
called  from  its  lacking  any  salty  or  strong  mineral  taste)  issues 
from  a  bluff  of  crinoidal  limestone,  some  twenty-two  feet  above 
the   low  water  mark  of  Black  Water.     This  is   the  only  locality 
where  the  water  can  be  seen  emerging  from  the  rock  so  that  the 
Bate  of  flow.        cxact   horizon  of  its   occurrence  can  be  determined.     It  flows 

at  the  rate  of  about  1100  gallons  per  hour  from  a  crevice  in  the 
A  limestone  of  about  50  square  inches  in  area.     A  remarkable  fact 


*  The  results  of  analyses  of  the  water  of  this,  and  of  other  springs  hereafter 
described,  will  be  found  in  the  tables  on  pages  56  and  57  of  this  article. 
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concerning  this  water,  when  compared  with  that  of  other  similar 
springs  in  the  county,  is  that,  although  a  deep-seated  spring,  as 
evidenced  by  its  regularity  of  flow,  temperature,  etc.,  it  contains  character  of  the 
such  an  extremely  small  proportion  of  saline  matter  as  to  be 
hardly  recognized  by  taste.  It  is,  moreover,  destitute  of  sul- 
phuretted hydrogen  and  shows  a  small  amount  of  carbonic  acid 
gas  at  the  spring. 

The  water  flows  into  a  walled  basin  five  feet  in  diameter  and 
fourteen  inches  deep,  with  a  cemented  porcelain  bottom.  Thence  uses  of  the  water. 
it  is  forced  into  the  bottling  house,  where  large  quantities  are  bot- 
tled and  shipped  to  various  points  in  the  State,  and  elsewhere. 
The  temperature  of  the  water  in  the  basin  was  53.3°  F.,  that  of 
the  air  being  41.5°  F.  About  twenty  feet  below  the  level  of  ®"*^®" 
Sweet  spring,  a  few  feet  above  Black  Water  creek,  is  a  "  sulphur  " 
spring.  It  has  constant  flow,  but  is  covered  by  the  Black-water 
in  times  of  freshet. 

BLACK  SULPHUR  SPRING. 

Two  miles  north  of  Sweet  Springs,  near  Davis  creek,  is  a  group 
consisting  of  six  or  more  sulpho-saline  springs.  Of  these,  the 
largest  and  best  known  is  the  ''  Black  Sulphur  "  spring,  in  the 
southwest  quarter  of  section  34,  township  49  N.,  range  23  W. 
It  issues  from  the  bed  of  Davis  creek  and  is  submerged  at  times 
of  high  water.  The  water  has  a  very  slight  saline  taste  and  is  water. ' 
very  palatable ;  it  is  charged  with  hydrogen  sulphide  gas,  and 
deposits  sulphur  where  exposed  to  the  air.  The  other  springs  ^'hisvicinuy!  *** 
of  this  locality  are  of  the  sulpho-saline  variety  with  limited 
flows  and  of  only  local  importance.  The  whole  region  along 
Davis  creek,  and  along  Blackwater  near  Sweet  Springs,  furnishes 
salt  springs,  or  at  least  salty  seeps,  and  most  of  them  are  sul- 
phuretted. 

MCALLISTER  SPRINGS. 

These  springs  are  found  in  the  northeast  quarter  of  section  17, 
township  48  N.,  range  22  W.,  about  five  miles  east  of  Sweet 
Springs  and  close  to  Blackwater  creek.  The  principal  springs 
are  three  in  number,  known  respectively  as  the  Black  Sulphur, 
White  Sulphur,  and  Salt  springs.  The  Black  Sulphur  and  Salto^^ra©*®'  <>'  the 
springs  occur  near  each  other  and  are  both  saline  and  sulphuret- 


50  BULLETIN,    MISSOURI   GEOLOGICAL   SURVEY. 

ted ;  the  Salt  spring  water  seems  to  contain  more  gas  than  the 
other.  From  the  Salt  spring, is  deposited  a  reddish  white  pre- 
cipitate of  sulphur,  while  the  Black  Sulphur  is  characterized 
by  a  black  sediment  composed  of  sulphur  and  organic  matter 
u^^B*  mixed   with  clay  and  find  sand.     A  small  amount  of  the  black 

sulphur  water  is  bottled  and  shipped  away ;  but  most  of  it,  mixed 
with  the  *'  Salt  spring  "  water,  flows  into  the  bath  houses.  The 
White  Sulphur  spring  is  a  few  hundred  feet  nearer  the  Black- 
water  and  is  well  protected  from  the  weather.  It  is  saline  like 
the  other  two. 


Temperatures. 


Water. 

Air. 

Temperature  Black  Sulphur  springs     57.7"*  F., 

33°  F. 

White       "             '*          52°     F., 

33°  F. 

*'           Salt          '*             "          58°     F., 

33°  F. 

AKESION  AND  SALT  SPRINGS. 

About  one  mile  below  this  group,  on  the  north  side  of  the 
Blackwater,  in  the  northwest  quarter  of  section  16,  township  48  N., 
range  22  W.,  occur  the  "  Akesion"  and  Salt  springs.  They  are 
about  300  feet  apart,  both  flowing  from  the  alluvial  clays.     They 

^wSiwre'  ^'  ***®ar«  both  saline  and  sulphuretted  and  appear  to  flow  from  a  com- 
mon source.  The  medicinal  properties  of  the  two,  it  is  claimed, 
however,  are   quite  distinct,  the   Akesion  water   being  bottled 

^*®"'  and  shipped  away,  while  the  salt  spring  water  (together  with  the 

Akesion)    is   pumped   over  four   miles   to   the   Sweet   Springs 
grounds,  where  it  is  used  in  the  bath  house. 

Both  springs  deposit  sulphur  (white  and  flocculent)  along  their 
courses.     Their  temperatures  are  as  follows:  — 

Water.       Air. 

Temperatures.  Salt  Springs 58.8°  F.     40°  F. 

Akesion 59.7°  F.     35°  F. 

BLUE  LICK  SPRINGS. 

Passing  down  Blackwater,  on  Finney's  creek,  about  one  mile 
from  its  mouth,  we  find  the  group  known  as  *'  Blue  Lick  springs," 
located  in  the  southeast  quarter  of  section  21,  township  49  N., 
range  21  W.     Here  a  number  of  sulpho-saline  springs  are  scat- 


I  ■ 
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tered  along  Finney's  creek  from  its  junctTon  with  the  Blackwa- 
ter;  but  they  culminate  at  Blue  Lick  where  several  such  springs 
occur  within  a  radiusof  a  quarter  of  a  mile.  Fresh  water  springs 
are  common  and  one,  which  when  visited  was  flooded  with  water, 
is  reported  to  be  very  bitter  or  '*  magnesian  "  when  the  surface 
water  is  low.  As  the  fresh  water  springs  arc  somewhat  depend- 
ent on  rainfall,  are  colder  than  the  sulphur  springs,  and  lack  salt, 
they  are  probably  surface  springs  and  not  connected  with  those 
from  a  deep-seated  source. 

The  **Blue  Lick  "  sprino:  is  the  hifi^hest  of  the  group  and  is  character  and 

^         o  o  o         I  temperatare  of 

thus  less   affbcted  by  ther  floods   of  Blackwafcer   creek.     It    is    the  water, 
sulpho-saline  in  character  and  deposits  sulphur.     Its  temperature 
is  54.7"  F.,  that  of  the  air  being  40^  F. 

At  least  four  or  five  of  the  springs  here  used  as  beverages 
could  be  classed  as  '^  black  sulphur  "  or  better,  as  sulpho-saline 
springs.  One  of  these  has  been  protected  by  a  tile  sunk  around 
it  and  is  more  generally  used  than  the  others  of  its  class.  Its 
temperature  is  55.7''  F.,  that  of  the  air  being  42"*  F. 

The  **  Gum  spring"  is  the  largest  of  the  group  and  is  said  Rate  of  flow  at 
to  furnish,  and  apparently  flows  at  a  rate  of  about  3,000  gallons 
of  water  per  hour.  Like  the  others,  the  water  is  sulpho-saline. 
It  is  allowed  to  flow  into  a  large  wooden  basin  40  feet  square  and 
4  or  5  feet  deep,  which  is  used  for  bathing  purposes.  On  the  suiphur  deposits. 
sides  of  the  basin,  sulphur  is  deposited  in  very  considerable 
quantities.  This  sulphur  is  the  so-called  ''white  flocculent  precip- 
itate." It  is  the  well  known  accompaniment  of  sulphur  springs 
and  is  derived  from  the  oxidation  of  the  sulphuretted  hydrogen 
gas  in  the  water,  of  which  gas,  the  sulphur  remains  in  the  form 
of  a  precipitate.  The  terms  white,  black  and  red  sulphur  apply 
to  the  pure  or  impure  precipitates  of  sulphur  in  the  springs. 
The  water  itself  issues  from  a  large  ''  gum  "  and  a  great  quan- Gas  in  water. 
tity  of  gas  is  continually  escaping  (probably  carbonic  acid 
gas).  The  water  is  used  for  bathing  purposes  entirely.  The 
springs  are  much  frequented  during  the  summer  months,  and  the 
waters  of  **Blue  Lick  "  and  Black  Sulphur  springs  are  also 
shipped  to  Marshall  in  small  quantities. 

A  short  distance  south  of  this  group  occurs  a  ''sulphur" 
spring  very  slightly  saline.  It  is  neglected,  however,  and  its 
true  flow  could  not  be  seen. 
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Salt  was  made  from  the  various  sprinors  here  several  years  afi:o 

Salt  manafacture.  *        o  .^  o 

and  the  lines  of  ditches  where  the  kettles  were  placed  and  the 
water  evaporated  can  still  be  seen. 


Oharaotcr  of 
water. 


Rata  of  flow. 


UfOM. 


ELK  LICK  SPRINGS. 

On  crossing  the  divide  between  Blackwater  creek  and  Lamine 
river,  in  the  southeastern  partof  the  county,  we  find  the  Elk  Lick 
springs  situated  on  Heath's  creek,  in  section  17,  township  48 
N.,  range  20  W. 

One  principal  spring  here  is  surrounded  by  smaller  ones. 
The  spring  has  remarkably  clear,  palatable  water,  charged 
with  carbonic  acid  gas  and  slightly  sulphuretted.  It  flows  at  a 
rate  of  between  500  and  800  gallons  per  hour  and  deposits  a  very 
small  amount  of  sediment,  mostly  of  a  black  color.  These 
springs  are  occasionally  resorted  to  by  excursion  parties ;  but 
they  have  little  more  than  a  local  reputation. 


(Jharaotor  of 
water. 


Mauufaoturo  of 
»aU. 


THE  CAMP  CREEK  GROUP. 

The  first  group  met  Oii  the  Salt  Fork  river  occurs  near  Nap- 
ton.  The  Camp  Creek  group  of  sulpho-saline  springs  is  located 
in  the  southeast  quarter  of  section  28.  The  various  springs  flow 
immediately  from  alluvial  clays,  the  underlying  rock  being,  prob- 
ably, limestone.  The  springs  are  a  dozen  or  more  in  number 
which,  flowing  together,  constitute  the  '*  Salt  branch  "  of  Camp 
creek.  They  are  all  sulpho-saline.  They  are  included  in  about 
five  acres  of  ground,  within  which  area  they  are  reported  to  be 
constantly  chapging  their  position.  Salt  was  made  here  quite 
extensively  before  the  war  and  the  posts  can  still  be  seen  where 
evaporation  was  carried  on.  In  the  northwest  quarter  of  section 
«)4  occurs  a  slightly  saline,  sulphur  spring,  the  water  of  which  is 
I'eported  to  have  medical  properties. 

East  of  Marshall,  near  the  Salt  Fork,  occur  two  or  three  salt 
soops  which  were  formerly  good  sized  springs;  and  about  one  and 
a  half  miles  east  of  town,  is  a  neglected  bath  house,  formerly 
HuppHod  with  water  by  a  sulpho-saline  spring.  It  is  now  entirely 
abandoned  and  the  spring  partially  choked  up. 

On  Cow  oreek,  a  tributary  of  the  Salt  Fork,  in  sections  24 
and  :J5,  township51  N.,  range  21  W.,  a  number  of  sulpho-saline 
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springs  are  found  belonging  to  J.  Wall  and  Martin  Zimmerman. 
They  are  sulphur  springs  slightly  saline.  Those  occurring  on 
Wall's  land  have  a  local  reputation.  From  this  point  on,  up  the 
Salt  Fork,  the  springs  seem  to  disappear  or  to  assume  small 
proportions. 

THE  GREAT  SALT  SPRINGS. 

On  traveling  up  the  Salt  branch,  a  small  tributary  of  the  Salt 
Fork,  we  find,  about  eight  and  one-half  miles  west  of  Marshall, 
in  sections  17  and  20,  township  50  N.,  range  22  W.,  the  <;froup 
known  as  **  The  Great  Salt  springs."  It  consists  principally  of 
two  large  springs,  but  there  are  numerous  other  smaller  springs 
and  seeps  near  these  two.  The  largest  and  at  present  the  most 
important  is  a  sulpho-saline  spring,  now  known  as  the  "  Sulphur  gniph^r  spring. 
spring,"  in  the  southeast  quarter  of  section  17,  township  50  N., 
range  22  W.,  only  a  short  distance  south  of  the  Chicago  and 
Alton  railway. 

It  is  found  in  a  basin  five  feet  below  the  <?eneral  level  of  the 

"  ImproTeinents. 

alluvium.  This  basin  is  nearly  circular,  about  20  to  25  feet  in 
diameter  and  10  to  15  feet  deep.  The  water  flows  at  a  rate  of 
at  least  10,000  gallons  per  hour ;  it  is  very  salty  and  deposits  water,  charac- 
sulphur  for  hundreds  of  feet  along  its  course.  This  spring  is  un- 
doubtedly the  largest  of  any  in  the  county,  but  the  area  of  its 
basin  is  gradually  being  reduced  by  the  wash  from  the  farmed  sait  manufacture. 
lands  around  it.  Salt  was  made  here  formerly  in  considerable 
quantities. 

The  other  of  these  two  large  springs  situated  in  the  northeast 
quarter  of  section  20,  township  50N.,  range  22  W.,  is  a  salty  spring,  g^^^^  ^^^ 
with  very  little  if  any  sulphuretted  hydrogen  present,  distinguished 
as  the  **  Salt  spring."     In  marked  contrast  to  the  Sulphur  spring 
is  this  one,  the  flow  of  which  can   not  exceed  200  gallons  perpi^^. 
hour,  though  occupying  a  basin  25  feet  in  diameter  and  7  feet 
deep.     The  temperature  of  the  water  of  this  spring  was  36"  F.,rremperature. 
that  of  the  air  being  20''  F.,  while  at  the  sulphur  spring  the 
thermometer  registered  57. 2"  F.,  with  the  air  at  14.5^  F. 

In  Meek's  report,  made  twenty  years  ago,  the  Salt  spring  wasgiven 
a  temperature  of  59^  F.,  with  a  flow  at  least  half  as  strong  as  that 
of  the  Sulphur  springand  was  also  stated  to  contain  sulphuretted 
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THE  ANALYSES. 

Mode  of  couect-     From  eleven  of  these  springs,  one  gallon  samples  were  taken 

log  samples.  i 

and  subjected  to  analysis.  The  water  was  filtered  at  the  springs, 
so  that  all  foreign  matter  was  eliminated,  and  the  temperatures 
both  of  the  air  and  of  the  spring  were  noted.  The  bottles  were 
sealed  with  paraffine  to  prevent,  as  far  as  possible,  access  of  air 
to  the  water. 

Nature  of  re8^It8.     An  exhaustive  analysis  was  not  attempted,  but  merely  such  a 

determination  of  the  principal  constitutents  as  would  enable  one 
to  ascertain  the  possible  uses  to  which  these  waters  might  be 
put.  The  results  have  been  expressed  in  parts  per  one  thousand, 
according  to  recent  practice,  and  in  grains  per  gallon  in  order  to 
facilitate  comparison  with  older  analyses  of  other  waters. 

Differences  be-  A  great  difference  exists  between  the  compositions  of  the  dif- 
erai  waters  of  ferent  mineral  waters  in  the  county  and  this  difference  is  found 

the  coanty.  . 

to  be  dependent  upon  the  proportion  of  sodium  chloride,  or  com- 
mon salt,  in  solution.  To  summarize,  roughly,  the  springs  may 
be  grouped  by  their  contents  of  saline  matter  as  follows:  — 

a.    1  -5  parts  saline  matter  per  1000  {  ^J^f,  !^e*°f ' 

I  Elk  Lick  Spring. 

b     5.15    .«        u         u        u      a      f  Blue  Lick  Spring. 

I  McAllister  [Black  sulphur], 
r  Salt  Spring  near  Akesion. 
Salt  contents.        ^      \h^2b    *»        "        "        "      <«      I  ^^esion  Spring. 

1  Springs  at  Napton. 

[  Black  Sulphur  at  Blue  Lick. 

{Sulphur  Springs  at  Great  Salt  Springs. 
Salt  '•         "      "        **  " 

Gum  Spring  «*  Blue  Lick.        «< 

Comparison  with  ^^  ^^®  ^^^^  ^^®  ^^^^  gi*oup,  d,  as  representing  the  largest  pro- 
OhiJ  bribes. ^""^  portion  of  salt,  and  compare  it  with  the  brines  of  the  salt  msiking 

districts  of  New  York  and  Ohio,  as  given  in  the  table  below,  we 
find  that  the  strongest  salt  springs  of  Saline  county  have  a  much 
lower  salt  contents  than  these  brines.  With  the  present  low  price 

^Sa^te?.  "^^^of  salt  and  with  the  competition   of   localities  possessing  much 

stronger  brines  and  cheap  fuels,  the  making  of  salt  on  a  com- 
mercial scale  from  these  waters  can  hardly  be  profitable.  The 
springs  of  group  d  are  very  closely  allied  to  sea  water  in  com- 
position and  specific  gravity  (see  following  table),  and  for  bath- 
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iiig  purposes  would  approach  such  water  in  their  efficacy,     Ab  a 
matter   of   fact  the  waters  of   Gum    spriugs   at    Blue  Lick  andv 
the  suit  and  Akesion  springs   of  group    c   are    used  for   bathing 
purposes  with  the  beneficial  effects  of  sea  water. 


,„    & 

.' 

S 

¥    ^ 

?    M 

r¥ 

n 

51 

f 

• 

< 

Specific  gravity 

1.M27 

1.0206 

1.1360 

1.1996 

1.02767 

23.91 
2.666 

S.52 

.25 

Pounds  of  SAlt  Id  one  gallon 

.28 

... 

1.766 

The  county  possesses  an  abundance  of  palatable  niineralTbew»M™M 
waters  which  conipare  favorably  with  other  springs  of  its  cliiss 
ill  the  United  States.  The  springs  atl  differ  from  the  noted 
springs  of  New  York  by  the  absence  of  the  large  amounts  of 
carbonates  and  bicarbonates  which  are  in  the  New  York  waters. 
With  the  springs  of  Kentucky,  however,  they  are  more  closely  <^p'"*jJ"'  ' 
allied,  and  the  resemblance  between  the  waters  of  the  Blue  Lick  "t*"- 
springs  of  that  Slate  and  those  of  Saline  county  is  very  striking. 
The  medicinal  value  of  Sweet  spring,  Akesion  spring,  McAllister 
spring  and  Blue  Lick  and  Sulphur  springs  at  Blue  Lick  would 
seem  to  be  sustained  by  tiic  experience  of  people  using  the 
water  for  several  years.  The  waters  of  groups  a  and  c,  con- 
taining the  smaller  amounts  of  saline  matter,  are  more  palatable 
than  the  saltier  waters  and  consequently  will  deserve  the  prefer- 
ence as  beverages.  And  in  this  connection  the  <jli)se  association 
of  these  palatable  waters  with  such  large  quantities  of  saline 
waters  suitable  for  bathing  purposes,  is  a  happy  combination. 
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PREFATORY  REMARKS. 

Fossils  are  the  remains  or  the  casts  ^*  of  things  once  alive  and  flour- 
ishing; "  things  which,  like  those  at  present  living,  bore  in  their  forms 
the  imprint  of  the  times  and  of  heredity.  As  different  plants  and  ani- 
mals do  now  characterize  different  climates,  or  different  soils,  or  differ- 
ent  waters,  so  do  different  fossils  characterize  the  changed  conditions 
represented  by  the  various  formations  or  rock  groups  of  Geology.  A 
man,  transported  unconsciously  to  a  foreign  and  strange  land,  would 
gain  some  clue  as  to  his  whereabouts  by  a  study  of  its  inhabitants,  its 
animals  and  plants,  and  of  their  customs.  So  the  palaeontologist,  by 
a  study  of  the  inhabitants  of  the  rocks,  helps  to  determine  his  location 
geologically,  and  assists  in  assigning  to  their  proper  places  the  rocks 
which  are  encountered.  Thus,  are  fossils  guides  in  geologic  work,  and 
thus,  —  contrary  statements  notwithstanding,  —  have  fossils  an  al- 
most direct  money  value ;  for,  the  successful  determination  of  the  posi- 
tion or  geologic  age  of  rocks,  leads  often  to  results  of  great  economic 
value.  But,  true  it  is,  that,  along  with  this  money  value  of  these  rem- 
nants of  ancient  life,  goes  one  of  such  fascinating  interest,  of  such 
philosophic  importance  in  its  relations  to  the  great  question  of  the  his- 
tory and  development  of  life,  that  the  first  consideration  becomes  often 
so  dwarfed  as  to  be  entirely  overlooked,  and  the  last  grows  all  absorb- 
ing, and  is  often  pursued  regardless  of  immediate  objects. 

The  catalogue  of  fossils,  herewith  published,  is  offered  as  an  attempt 
to  present  in  a  definite  foim  a  statement  of  the  status  of  our  knowledge 
of  the  paleontology  of  the  State  at  the  present  time.  Were  such  a 
catalogue  the  result  of  exhaustive  work,  and  did  it  express  final  results, 
then,  an  ultima  tJiule  in  palseontologic  inquiry  would  have  been  reached ; 
at  least  so  far  as  relates  to  its  economic  applications.  But  such  a 
work  this  catalogue  cannot  pretend  to  be ;  it  is  to  a  great  extent  a  com- 
pilation ;  the  fossils  given  have  been  collected  and  determined  by  dif- 
ferent men  and  on  different  occasions,  while  engaged  on  different 
works.  Stratigraphic  work  has  not  been  prosecuted  along  with  the 
collecting,  and  the  details  of  the  stratigraphy  of  the  State  have  not 
been  sufiftciently  defined  for  the  horizon  of  any  outcrop,  in  which  speci- 
mens may  have  been  found,  to  be  asserted  without  doubt.  And  as  there 
is,  thus,  a  certain  indefiniteness  concerning  this  local  rock  column  and 
concerning  the  distribution  of  its  members,  so  is  there  likewise  doubt 
concerning  the  correlation  of  the  formations  of  this  State  with  those  of 
others.  Thus  the  adoption,  in  this  catalogue,  of  the  classification  of 
Shumard,  based  upon  the  New  York   section,  must  not  be  interpreted 
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as  an  expression  of  results  reached,  or  of  opinions  held  by  this  Survey. 
It  is  hardly  to  be  expected  that  all  of  the  conclusion  of  early  past 
work,  much  of  which  was  mere  reconnoissance,  could  stand  as  final. 
What  detailed  work  may  develop  cannot  be  stated  here. 

Thus,  this  publication  is  offered  as  a  purely  provisional  one ;  as  a 
working  list  for  reference  in  field  and  office ;  to  be  criticised,  to  be 
fought  over,  to  be  amended,  to  be  improved,  that  later  it  may  reap- 
pear in  maturer  form,  unassailable,  a  guide  for  the  strong,  a  support 
for  the  weak. 

Arthur  Winslow,  State  geologist. 
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INTRODUCTION. 

The  following  catalogue  of  fossils  contains,  so  far  as  is  known, 
the  names  of  all  species  occurring  in  Missouri,  excepting  such 
as  are  new  and  undescribed.  All  insufSciently  known  species 
have  been  omitted,  and  for  a  number  of  others  the  old  generic 
names  have  been  retained,  in  order  not  to  increase  the  number 
of  synonyms ;  especially  in  such  cases  where  their  propriety  is 
doubtful. 

The  classification  is  a  zoological  and  botanical  one  and,  at  the 
head  of  each  sub-kingdom,  is  a  table  giving  the  classes,  orders, 
families,  and  genera  included  in  it.  The  species  of  each  class 
are  arranged  in  alphabetical  order.  The  number  in  front  of  the 
names  of  the  species  refer  to  corresponding  numbers  in  front  of 
the  family  names  to  which  the  species  belong.  The  supposed 
geological  horizon  is  indicated  by  a  dash  in  the  appropriate  col- 
umns, and  the  locality  where  each  species  has  been  obtained  is 
also  given.  It  is  not  to  be  understood,  however,  from  this  cata- 
logue, that  the  localities  given  are  the  only  localities  in  which 
the  particular  species  may  be  found ;  on  the  contrary,  future 
discoveries  may  bring  to  light  others  and  even  better  localities 
than  those  mentioned  in  the  list. 
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BLUFF  OR  LOESS  FORMATION. 

SUB-KINGDOM  MOLLUSCA. 

Name.  Locality, 

Amnlcola  lapidaria,  Say Near  St.  Louis. 

Helix  rafa,  De  Kay St.  Joseph  Landing. 

albolabriSi  Say One-ball  mile  below  Great  Nemaha. 

altemata,  Say Bellevae,  Lexington. 

concava,  Say Near  St.  Louis. 

tbyroidens,  Say Bluff  City  Landing. 

profunda,  Say Lexington. 

multilineata,  Say Near  mouth  Big  Nemaha  and  Platte  River. 

clausa,  Say Near  mouth  Big  Nemaha  and  Platte  River. 

strialella,  Anthony St.  Louis,  BoonviUe. 

monodon,  Rackett St.  Louis. 

electrina,  Gould St.  Louis  and  BoonviUe. 

arborea,  Say St.  Louis. 

indentata,  Say Below  mouth  of  Platte  River. 

hlrsuta,  Say Near  St.  Louis. 

lineata,  Say Mouth  of  Platte  River. 

minuta,  Say Mouth  of  Platte  River. 

labyrinthica,  Say St.  Louis. 

Helicina  occulta,  Say. BoonviUe  and  St.  Louis. 

Limnea  f ragilis,  Lin Lexington . 

*<       reflexa,  Say Bluff  City  Landing. 

**       umbrosa,  Say Near  mouth  of  Nemaha. 

Physa  plicata,  De  Kay Near  mouth  of  Wolf  River. 

<*      heterostropha,  Say Mouth  of  Platte  River. 

'*      elongata,  Say Mouth  of  Platte  River. 

«(      gyrinea,  Say Below  Platte  River. 

Planorbis  trlvolvis,  Say Bluff  City  Landing. 

**         armigerui),  Say Mouth  of  Wolf  River. 

Pupa  arroifera,  Say Near  St.  Louis. 

Succlnea  obliqua,  Say Bluff  City  Landing. 

''        campestris,  Say Bluff  City  Landing. 

<<        ovalis.  Say Bluff  City  Landing. 

Valvata  trlcarinata.  Say Bluff  City  Landing. 

SUB-KINGDOM  VERTBBRATA. 

Class  Mammalia. 

Names,  Locality. 

Bootherlum  cavlfrons,  Leidy Benton  Co. 

Mastodon  glganteus,  Cuv Pettis  and  St.  Louis  Co. 

Elephas  prlmlgenlus,  Blume Boone  Co. 

Tastor  fiber,  Ow Near  mouth  of  Big  Nemaha. 
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VEGETABLE  KINGDOM. 

PLANTS. 

1.   CKLLULAR  CBYPTOGAMOUS  PLANTS. 

2.  Class  —  Thau ssoPHYTics. 

NAMK.  iMeas-l 

CoiioatfchDS  BroadbeadI,  Lesqx i  Iv^i^nn  Co. 

"  prollter,  "     ^^^^j       "         " 

TaonUrUS  Coll«ttl,  "       Honrv  Co. 

1  I 


2.  VASCULAR  CBYPTOQAMOU«  PLANT8. 
ACKOOKSS. 

3.  Class  —  EouisRTACBJC. 


Order  1 .    Calamana:. 

AuiiuiurlA  aogu-ititolia,  Lcsqi 

"         longllotla,  Brgt 

"         Kphenopbjiloldes,  Leak  &  Guib. . 

AsterophylllMs  (asclculatas,  Lcsqz 

"  rlgldus,  Brcl 

CalkinlUa  cl-itll,  "    

"         Snckonil  "    

8|>b<;oopliy]luin  erosam,  LI.  &  Ilutt 

■■  dllculmu,  Lesqx .--■. 

"  louriirolluiii,  Germ 


obloi 


!irol  D 


■■  ScblutheimI,  Brgt 

«.  Cuss  — FiLiCACK.*:  (Fern 
Order  1.     Neuroptrridt. 

Neuropterls  aDKUStllolla,  Brfft 

"  contata,  "     

dl1aUta,LI.  A.  HdU 

"  Itlllbrialn,  I,esqx 

"  nexuoHS,  Brgt 

"  birsuta,  L«Kqii 

"  Loahl,  Brst 

■>  RiiSHourleDsis,  LcHqx 

"  rarioervls,  Buby 

"  t«nu(tulta,  Brgt 

Odootopterls  ht-leTophylla,     Lesqx 

"  apbenopti'foldiis,  "     

■'  HDbcreDDlata,        "     

IMctyupteriii  obllqua,  Bnhy 


-  Jatiper  Co. 
-jUeDrr  Co. 
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Co*J 
Heu- 
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AlethopWHs  ambigna,  Lesqx 

"  iODChltlca,  Schloth 

"  aerlli,   Brgl 

OlUpUrldlam  membraDaceum.  Lewiz 

"  OWCDlI,  "      

<•  SaUlTADliI,  "     

Order  3.    Preudopeeopleiidt. 

Fsaadopecopteris  acutu,  Bi^i.    

irreKularls,  SI 

macllenU,  U  t  Hutt  ... 

nammnlaria 

obtaslloba 

StUiiDiuiDl,  Brgc 

Order  4.    Pecopttridt. 

P«copterlB  arborcsctoB,  Brgt 

"        cUntonl.Leeqz 

"        criBtata,  Qatb 

"        deotata,  Brgt 

"  crosa,  Gutb     

"  pennivloniils,  Brgl 

"         veatita,  Leaqz 

Order  5.     Sphenopterids. 

SpheDOpteria  Brltt^il,  Les(|i 

"  chierophylloi'luM,   St 

"  crystula,  Sf 

"  liiiliuissimip,  Brgt 

"  Qravenboreli  "     

"  mixta,  Sohp  

"  spinosa,  Giipp 

"  splendnns,  I.esqx 

"  tridactylites,  Brgl 

BremopterlH  mlsBoarleiisU,  Lveqz 

Fatu  0/  rnieertain  attribvUon. 
Bhacophyllam  adoaaceits,  Li.  t  Hutt 

"  arboreBcens,  Lesqx 

"  flilcliorine    Scbp ■ 

■     "  flmbrlatum,  Lesqx 

"  bamalosum,      "     

"  hlrsatum,  "     

"  lactucH,  St 
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Fern*  o/  unecrUtin  aUHbuUon  (coHtinu«d). 
Rbacopbrllum  meinbrauaceiini,  Lesqx — 

SoroclkdOB  opbloKlosHOldeB,  "     — 

Hegmphjtnm  fjoldeuberKll.  Welas ^^^'      ■•      '• 

S.  Class  —  Lycopodiacicji.  i 

LepModendron  acaleatam,  St i^  Vernon  Oi. 

"  Brlttsll,     Lesqx -^—  Henry  Co. 

"  cycloBtlzmu,  "     '^ 

"  lanceolatum    "     ^ 

"  marginatum,  "     |^ 

"  Slerobergl,  LI.  *Huii :— 

Leplilophloloe  (llluialus   Lvh<|x |^ 

■'  afgillarioides,  Lesqx '-^ 

Lepidopbyllam  maJDB,  Brgt :— 

•  I  minus,  Lesqx — 

Lepl<)oetrabasOoldeal>erfcll,  Scbp ■■ 

Or^T  SlffillariK. 

SlgUlarla  dBsa,     Letiqx ;      i^  Henry  Cu. 

"        menardl,  "     '^^^      "      " 

"        reDlformlB,  Brgi .«^^_i      ••      " 

"        Bcnlpta,  Lesqx i  " 

"         splnnlosa,  Oerm :^^^  ■' 

Flnniilarla  capillacea,  LeRqx ^^^i  •■ 

fi.  Class— CoKDAiTK^. 

CordalantbuB  dicbotomns,  Lesqx.. ^^^Illcnry  Co. 

"  Ksiomlter,  ■*     ^^^i      " 

Conlaitvs  coromuDis,  "     ^^^       ■■      '■ 

"        dtverHltollQH,  "     >— -^       " 

Deamlophylium  eraclle  "     ■  i         Jasper  Cii. 

Le|ildo.\ylou  iiuumalum  "     ,«^^—  Henry  Co. 

TriKonocarpas  Dawe-)l,  LI.  &  Hutt v....i—  ^ „ 

olivtcformis,  LI.  &Hati "      •'      " 
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PREFACE. 


With  a  broad  foandation  of  knowledge  should  webnild  oar  mona- 
menta;  past  experieDce  is  the  best  guide  to  future  practice;  progress 
demands  in  the  product  of  to-day  an  increment  to  the  product  of  yes- 
terday. From  these  three  points  of  view  must  we  regard  as  valuable 
the  work  which  is  here  presented.  A  bibliography  directs  specifically 
to  many  sources  of  information,  it  leads  to  a  knowledge  of  the  out- 
come of  others'  efforts,  it  prevents  duplication  of  labors  and  guides 
operations  into  productive  channels. 

The  amount  of  work  and  time  necessary  for  the  compilation  of 
such  a  volume  of  reference  often  deters  from  its  preparation ;  titles 
have  to  be  gathered  from  time  to  time  as  opportunity  presents  itself, 
many  libraries  in  many  places  have  to  be  visited,  old  book  stores  must 
be  frequented  and  many  a  dusty  book  pile  from  chest,  from  top  shelf, 
from  garret,  from  oellar,  must  be  overhauled  and  studied.  Hence  the 
Survey  is  fortunate  in  having  donated  to  it,  through  the  generosity  of 
Mr.  Sampson,  the  manuscript  for  this  publication.  It  is  the  product  of 
work  persistently,  though  intermittently,  carried  on  during  several 
years  ;  and  the  scope  of  the  references  and  the  amount  of  the  material 
presented  all  testify  to  the  studious  zeal  which  sustained  this  work. 

Over  eight  hundred  titles  of  publications  containing  matter  relat- 
ing directly  to  the  subject  of  the  Geology  of  Missouri,  will  seem  an 
astounding  number  to  many.  They  are,  however,  not  all  independent 
works,  and  they  vary  much  in  the  extent  of  their  reference  to  the 
subject  and  in  the  qualities  of  originality  and  intrinsic  value.  In  some 
cases,  the  nature  and  the  extent  of  the  reference  is  indicated  in  an 
accompanying  note,  elsewhere  it  can  be  conjectured  from  the  title, 
while  the  relative  merit  of  each  can  be  judged  of  through  a  considera- 
tion of  the  nature  and  source  of  the  publication  and  of  the  character 
and  standing  of  the  author. 


6  PBBFAGE. 

With  reference  to  the  origin,  as  well  as  to  character,  these  pabli- 
cations  may  be  classed  »b  follows : 

1.  PRODDCTB  of  OUGINAL  IMVISTIGATION 

a.  WUh  entire  reference  to  MisaourL 

b,  WUh  partial  reference  to  Miaeouri. 

2.  COMPILATIOIIS  FROM  PUBUCATIONS  OF  ORIGINAL  IKVRSTIGATION. 

3.  IVdDKin'AL  OR  DBFKNDBNT  .PUBLICATIONS. 

la.  As  products  of  original  investigation  with  entire  referenoe  to  Mis- 
souri, we  would  include,  among  the  titles  given,  all  of  the  reports  of 
Missoarl  Geological  Surveys,  of  the  State  Board  of  Internal  Improve- 
ments, of  the  Bnrean  of  Statistics  and  of  the  Smithsonian  Institu- 
tion ;  and  we  would  further  include  a  portion  of  the  papers  containeQ 
in  the  Annual  Reports  of  the  State  University,  in  the  reports  of  the 
State  Board  of  Agriculture,  in  the  United  States  Agricultural  Re- 
ports, a  portion  of  the  papers  of  scientific  societies  and  periodicals, 
and  of  the  miscellaneous  and  mineral  water  publications,  the  total 
number  under  the  heading  being aos  titles 

lb.  As  products  of  original  investigation,  with  only  partial  reference  to 
Missouri,  we  would  include  all  mentioned  publications  of  the  United 
States  Geological  .Survey,  a  portion  of  the  articles  included  among 
the  reports  of  the  United  States  Census,  among  the  American  State 
Papers,  among  the  Miscellaneous  Documents  of  Congress,  among  the 
United  States  Agricultural  reports,  among  the  reports  of  other  State 
Surveys  and  among  the  papers  of  sclenciflc  societies  and  periodicala 
and  miscellaneous  publications,  in  all asS  titles 

0.  Among  compilations  we  would  include  the  puhllcatlons  Issued  by  the 
State  Board  of  Immigration,  a  portion  of  the  papers  included  in  the 
reports  of  the  State  Board  of  Agriculture,  in  the  Census  reports,  in 
the  Miscellaneous  Documents  of  Congress,  and  some  of  the  papers 
published  by  scientific  societies  and  in  periodicals,  a  number  of  the 
miscellsneous  publications  and  some  of  those  relating  to  mineral 
waters,  giving  a  total  of 1C2  titles 

H.  As  incidental  publications  we  would  class  Governors'  addresses  and 
messages,  reports  of  Legislative  committees  and  memorials  to  the 
liCglslature,  and  also  a  portion  of  the  papers  contained  In  the  Annual 
Reports  of  the  State  University,  in  the  reports  of  the  State  Board  of 
Agriculture,  In  the  American  State  Papers,  and  among  the  Miscella- 
neous Documents  of  Congress,  also  the  reviews  and  editorials  among 
the  publications  of  societies  and  periodicals,  and  a  portion  of  the 
Miscellaneous  titles.    The  total  under  this  heading  would  thus  be. . .  1S7  titles 

Of  publications  of  the  State  of  Missouri  there  are  144  titles,  of 
pnblicntions  of  the  tJnited  States  Government  there  are  65  titles,  of 
IMibltcBtiotiH  of  other  State  Surveys  there  are  13  titles,  while  of  Mis- 
(*f*llfineoits  publications  there  are  579  titles,  more  than  twice  as  many 
nM  ill  nil  other  rlasses  together. 

It  woulfl  be  interesting  to  enter  into  a  more  careful  analysis  of  the 
f'ontpiits  of  nil  those  diTferent  publications,  to  separate  the  grain  from 
itiM  f'tmff,  to  distinguish  between  what  is  fundamental  and  what  is  out- 


PBBFAGE. 


growth  or  saperstractare.  Many  publications  are  products  of  others, 
some  are  repetitions,  others  with  similar  titles  mark  successive  stages 
of  knowledge ;  some  are  profound,  rich  in  suggestion  and  of  great 
educational  value ;  others  are  superficial  and  barren.  Neither  the  time 
available  nor  the  means  of  access  to  these  publications  will,  however, 
permit  this,  and  such  classification  must  be  left  to  the  individual.  Pre- 
eminently as  fundamental  and  educational,  however,  we  must  recognize 
the  of&cial  and  professional  reports  of  State  or  National  governments ; 
the  mass  of  information  which  these  contain,  presented  officially  and 
authoritatively,  finds  outlet  and  becomes  disseminated  through  many 
channels.  Some  of  the  pamphlets,whose  titles  are  given  here,  are  but 
reproductions  of  portions  of  such  reports  popularized  for  special  ends; 
others  teem  with  extracts  from  or  references  to  such  official  reports  ; 
while  the  daily  or  weekly  issues  of  the  Press,  which  are  not  catalogued 
here,  distribute  to  the  great  mass  of  the  people  those  results  which  can 
be  turned  to  Immediate  use. 

Beyond  illustrating,  however,  the  manner  in  which  the  results  of 
such  work  become  diffused,  this  list  of  publications  is  valuable  his- 
torically as  an  index  to  the  progress  of  knowledge  concerning  this 
special  subject,  and  also  as  a  measure  of  the  interest  and  activity 
exhibited  in  the  pursuit  of  such  knowledge.  The  dates  of  the  publica- 
tions whose  titles  are  given  range  from  the  year  1804  to  the  year  1890; 
during  this  interval  they  are  distributed  as  follows : 

Between  the  years  1801  and  1810 3  were  published. 
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1811  "  1820.... 

....  7  ' 

1821  *'  1830.... 

....  27  ' 

1831  **  1840  ... 

....  33  * 

1841  »*  1850.... 

....74  * 

1861  *»  I860.... 

....126  * 

1861  "  1870.... 

....124  * 

1871  •*  1880.... 

....204  * 

1881  **  1890.... 

....203  * 
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At  the  beginning  of  this  century,  according  to  this  record,  the 
subject  of  the  geology  of  Missouri  attracted  little  public  notice.  It 
then  received  meagre  attention  for  a  period  of  forty  years,  and  it  was 
not  until  after  the  year  1840  that  the  importance  of  the  subject  became 
appreciated  and  that  active  interest  was  developed.  From  that  time 
on  this  interest  has  apparently  been  vigorous  and  continuous.  The 
results  of  the  future  will  prove  the  value  of  this  publication  in  nour- 
ishing this  growth  by  guiding  such  interest  into  the  most  productive 
lines  of  work.  Arthur  Winslow, 

State  Oeologist. 
Jefferson  City,  Dec.  16,  1890. 
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INTRODUCTION. 


The  fbllowing  bibliography  of  the  geology,  paleontology  and  min- 
eralogy of  the  State  of  Missonri,  commenced  for  the  purpose  of  sys- 
tematically adding  to  the  author's  library,  has  developed  into  a  maob 
larger  number  of  titles  than  was  at  first  thought  to  be  possible,  and 
still  it  is  far  from  being  complete.  Beferences  to  many  books  and 
papers  not  here  included  have  been  made,  but  the  titles  obtained  have 
not  been  full  enough  for  their  insertion  here. 

The  list  of  Missouri  publications  published  since  1836  is  nearly 
complete,  almost  all  of  the  publications  of  the  different  departments  of 
the  State  having  been  examined.  Whatever  may  have  been  printed  in 
the  Journals  of  the  first  seven  General  Assemblies  is  not  included,  all 
efforts  to  see  copies  of  any  one  of  them  having  failed. 

The  transactions  and  journals  of  the  scientific  societies  have  all 
been  examined,  but,  of  a  few,  complete  sets  were  not  seen,  and  some 
papers  have  thus,  probably,  been  omitted. 

It  will  no  doubt  be  noticed  with  surprise  that  so  many  Missouri 
fossils  have  been  described  in  the  publications  of  the  Geological  Sur- 
veys of  other  States,  Illinois  and  Pennsylvania  especially  furnishing 
long  lists.  It  has  been  the  intention  to  give  lists  of  all  fossils  for 
which  the  State  of  Missouri  furnished  the  type  specimens,  the  species 
being  given  in  a  note  following  the  title  of  the  paper  in  which  the 
descriptions  were  contained.  These  lists  give,  in  addition  to  the  name 
of  the  species,  the  number  of  the  page,  plate  and  figure  of  the  report 
in  which  they  are  described,  and  the  geological  formation  and  the 
locality  in  which  each  specimen  was  found.  The  name  and  formation 
are  given  as  stated  in  the  papers,  and  no  effort  is  made  to  reduce  the' 
nomenclature  to  that  which  is  at  present  recognized,  or  to  correct 
mistakes. 

For  convenience  of  reference  the  titles  are  numbered.  The  first 
paragraph  is  a  copy  of  the  title,  and  any  remarks  in  reference  to  the 
contents  follow  in  a  paragraph  in  smaller  type. 

In  the  arrangement  of  titles  the  alphabetical  order  has  been  adopted 
partly,  and  the  chronological  partly.    The  publications  of  the  State  Snr- 
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vey  are  given  on  the  latter  plan ;  so  the  Messages  of  the  Governors  of. 
the  State,  and  part  of  the  other  State  documents.    In  other  cases  the 
papers  from  each  different  publication  are  arranged  alphabetically, 
while  the  index  combines  all  of  the  papers  in  one  alphabetical  list. 

I  am  under  obligations  to  the  librarians  or  owners  of  the  following 
libraries  for  access  to  them:  Columbia  College,  New  York  City;  Acad- 
emy of  Science,  New  York  City ;  St.  Louis  Academy  of  Science ;  Kan- 
sas Academy  of  Science,  Tokepa ;  Cornell  University,  Ithaca,  X.  Y. ; 
Public  School,  including  the  Shumard  Library,  St.  Louis;  Kansas 
State  Historical  Society,  Topeka ;  School  of  Mines,  Bolla,  Mo. ;  Mis- 
souri State,  Jefferson  City ;  Greological  Survey,  Jefferson  Ci^ ;  Lieut 
A.  W.  Yogdes,  Ft.  Hamilton,  New  York ;  Dr.  G.  Hambach  and  Prof. 
W.  B.  Potter,  Washington  University,  St.  Louis ;  Prof.  J.  C.  Branner, 
State  Geologist,  Little  Bock,  Ark. ;  and  Mr.  Arthur  Winslow,  State 
Geologist  of  Missouri.  Much  other  assistance  was  also  received  from 
the  gentlemen  above  named  and  from  Prof.  G.  C.  Broadhead,  formerly 
State  Geologist  of  Missouri,  and  from  Prof.  H.  S.  Williams,  Cornell 
University. 

Where  there  is  no  statement  of  the  size  of  the  book  or  paper,  it 
will  be  understood  to  be  octavo. 

No  effort  has  been  made  to  give  complete  lists  of  different  editions, 
nor  to  show  what  papers  in  serial  publications  were  issued  in  pamphlet 
form  as  Authors'  editions. 

The  Mineral  springs  of  the  State  have  been  included  in  the  list  be- 
cause all  the  pamphlets  describing  them  have  analyses  of  the  mineral 
waters,  and  a  part  of  them  have  accoaius  of  the  geology  of  the  country 
in  which  the  springs  are  situated. 

The  title  of  each  work  not  seen  by  the  compiler  is  marked  by  an 

asterisk. 

F.  A.  Sampson. 
Sedalia,  Mo.,  August  24, 1890. 
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Swallow,  O.  C Tbe  First  and  Second  Annaal  Eeports  of  the  Geo- 
logical Survey  of  Missouri,  by  G.  0.  Swallow,  State  Geologist.  By 
order  of  the  Legislature :  James  Lusk,  Public  Printer.  Jefferson 
City,  1855.    240  pp.    Plates  and  maps. 

In  Shumard'8  Report  on  Palaeontology,  the  foUowing  species  are  described  : 
Penirendlea  Sayi^  page  185,  PI.    B.  Fig.  1,  a,  b^e,  d^  from  near  the  base  of  tbe  En- 

crinital  in  various  counties. 
P.  Roemcri^  page  186,  PI.   B,  Fig.  2,  a,  6,  c,  rf,  from  the  Chemung  at  Providence, 

Boone  county. 

P.  ariwf,  page  187,  PI.   B.  Fig.  3,  a,  6,  from  the  Archimedes  limestone,  St. 

Louis  county. 
P.  dongatun,  page  187,  PI.  B,  Fig.  4,  from  the  £ncrlnltal  limestone,  Pike  county. 

tal,  Moniteau  county. 

Poieriocrinus  Meekianus,  page  188,  PI.  A,  Fig.  7,  a,  6,  probably  from  the  Bncrinl- 
tal,  Moniteau  county. 

P.  longidaetylusy  page  188,  PI.  B,  Fig.  5,  a,  b,  e,  St.  Louis  limestone,  St.  Louis 
county. 

AclinocrintM  concinnus^  page  189,  Pi.  A,  Fig.  5,  Encrlnltal  limestone,  Marion- 
county. 

A.  Miaaourimsis,  page  190,  Pi.  A,  Fig.  4,  a,  6,  c,  Encrlnltal  limestone,  Marlon 
county. 

A.  roiundusy  Yandeli  and  Shumard,  page  191,  PI.  A,  Fig.  2,  a,  6,  Encrlnltal  lime- 
stone, Marion  county. 

A.  Chriatyi^  page  191,  Pl.  A,  Fig.  3,  Encrlnltal  limestone,  Marlon  and  Boone 
counties. 

A.  pyriformia^  page  192,  Pi.  A,  Fig.  6,  a,  6,  Encrlnltal  limestone,  Marlon  county. 

A, parvus,  page  193,  PI.  A,  Fig  9,  St.  Louis  limestone,  St.  Louis. 

A.  VemeuUianua,  page  193,  PI  A,  Fig.  1,  a,  6,  Encrlnltal  limestone,  Rocheport 
and  Marlon  county.  » 

A,  Konincki,  page  191,  PI.  A,  Fig.  8,  a,  6,  c,  Encrlnltal  limestone,  Boone  and 
Marlon  counties. 
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Qlyptocrinus  flmbtiatus^  page  191,  PI.  A,  Fig.  10,  a,  6,  Cape  Girardeau  liDiestone, 
Cape  Girardeau  ooauty. 

TstUaculUcs  incurvus^  page  195,  PI.  B,  Fig.  6,  a,  6,  Cromthe  same. 

Cythere  aubkems^  page  J 95,  Pi.  B,  Fig.  15,  iBt  Magneaian  limestone,  St.  Louis  and 
Ste.  Genevieve  oounties. 

Proetua  Swallowi,  page  190,  PI.  B,  Fig.  12,  a,  b,  Chomung  Group,   Chouteau 
Springs,  Cooper  county,  and  in  Moniteau  county. 

P,  Misaourienaia^  page  190,  PI.  B,  Fig.  13,  a,  6,  Lithographic  limestone,  Hannibal, 
Louisiana  and  Chouteau  Springs. 

CyphaajM  Qirardoauenaia,  page  197,  PI.  B,  Fig.  11,  a,  b,  Upper  Silurian  (Cape  Girar- 
deau limestone),  Cape  Girardeau. 

Enerinurtia  deUoideua^  page  198,  Fl.  B,  Fig.  10,  same  as  last. 

PhUUpaia  Merameeenaia^  page  199,  PI.  B,  Fig. 9,  Archimedes  limestone,  St.  I^uis 
county. 

Dalf noma  trideniif era   page  199,  PI.  B,  Fig.  8,  a,  6,  e,  Delth^Tls  Shaly  limestone. 
Perry  and  Cape  Girardeau  counties. 

Calymene  rugoaa^  page  200,  PI.  B,  Fig.  14,  from  the  same  localities. 

Acidaapia  HaUi^  page  200,  Pi.  B,  Fig.  7,  a,  fr,  e.  Cape  Girardeau  limestone.  Cape 
Girardeau  county. 

Produdua  BBquicoaiatua,  page  201,  PLC,  Fig.  10,  Upper  Coal  Measures,  on  Mis- 
souri river.  • 

C/ionetea  paroa,  page  201,  Coal  Measures*  Boone  county. 

C.  omata,  page 202,  Pi.  C,  Fig.  1,  a,  b,  e,  Chemung  Group,  Cooper  and  Moni- 
teau counties,  Louisiana  and  Hannibal. 

Spirifir pUmo-eonvexa^  page  202,  Upper  Coal  Measures,  on  the  Missouri  river. 

S,  f  peculiaria,  page  202,  PI.  C,  Fig.  7,  a,  6,  Chemung,  Chouteau  Springs. 

S,  Kentuckyenaia^  pafire  203,  Coal  Measures,  Missouri  river,  near  Weston. 

S,  Marionenaia^  page  203,  PI.  C,  Fig.  8,  a,  6,  e,  (f,  Chemung,  Chouteau  Springs, 
etc. 

yrtiaacuiiroatris^  page  204,  PI.  C,  Fig.  3,  a,  6,  c,  Lithographic  Limestone  at 
Hannibal  and  Louisiana. 

RhynchonelUi  Missourienaia^  page  204,  PI.  C,  Fig.  5,  a,  6,  c,  Chouteau  Limestone, 
Cooper  and  Boone  counties. 

R.  CooperenaiSf   page  204,  Pi.  C,  Fig.  4,  a,  6,  e,  cf,  same  as  last. 

R,  Jioonenaia,  page  205,  PI.  C,  Fig.  6,  a,  ft,  Encrlnital  limestone,  Boone  county. 

OrthiaMisaourimaiaj  page  205,  Pi.  C,  Fig.  9,  a,  6,  Cape  Girardeau  limestone.  Cape 
Girardeau. 

Leptcena  meaacoata^  page  205,  PI.  C,  Fig.  2,  from  same. 

Aviculacirculusy  page  206,  PI.  C,  Fig.  14,  a,  6,  Chouteau  Limestone,  Cooper  and 
Moniteau  counties . 

A.  CooperermSf  page  206,  Pl/C,  Fig.  15,  from  same. 

Allonama  HannibaUnaia^  page  206,  PI.  C,  Fig.  19,  Lithographic  Limestone,  Han- 
nibal. 

Pecten  Miaaowlcmis^  page  207,  PI.  C,  Fig.  16,  St.  Louis  Limestone,  St.  Louis 
county. 

P.  oceidcfUalia,  page  207,  PI.  C,  Fig.  18,  Coal  Measures,  Clinton  county. 

Myalina  sub-quadrata^  page  207,  PI.  C,  Fig.  17,  Upper  Coal  Measures,  Missouri 
river. 

CAeniuitzia  tennUhieata^  page  207,   PI  C,  Fig.  12,  Chouteau  Limestone,  Cooper 
county. 

Murchiaonia  melaniaformia,  page  208,  PI.  0,  Fig.  13,  2nd  Magnesian  Limestone, 
t,.  Franklin  county. 
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OoniatUis  ptanorbiformis^  page  20S,  PI.  C,  Pig-  11,  a,  6,  Coal  Measures,  Missouri 

river. 
FUieit'^  gracUUy  page  20S,  PI.  A,  Fig.  11,  Lithographic  limestone,  Pllce  and 

Marlon  counties. 


Swallow,  G.  C. — Third  Beport  of  Progress  of  the  Geological  Survey 
of  Missouri,  by  G.  C,  Swallow,  [Dec.  1856,  For  1855-6,]  3  pp.  < Ap- 
pendix to  the  Joaroals  1st  Session,  Nineteenth  General  Assembly 
1856.    Jefferson  City,  1857,  pp.  245-247. 

3 
Swallow,  G.  C. — [Fourth]  Beport  of  Progress.    Geological  Survey. 
By  G.  0.  Swallow.    [Dec.  22,  1858.    For  1857-8.]     <Appendix  to 
Journals,  1st  Session,  Twentieth  General  Assembly,  1858.    Jeffer- 
son City,  1859 ;  pp.  97-106. 

4 
Swallow,  G.  C. — [Fifth]  Beport  of  Progress.    Geological  Survey.    By 
G.  0.  Swallow.    [Dec.  30,  1860.    For  1859-60].     <Appendix  to  the 
Journals,  1st  Session,  Twenty-first  General  Assembly,  1860.    Jef- 
ferson City,  1861 ;  pp.  521-533. 

5 
Swallow,  G.  C.  Geological  Beport  of  the  Country  along  the  Line 
of  the  South-western  Branch  of  the  Pacific  Bailroad,  State  of  Mis- 
souri. By  G.  C.  Swallow,  State  Geologist  To  which  is  prefixed  a 
Memoir  of  the  Pacific  railroad.  St.  Louis:  Printed  by  George 
Knapp  &  Co.,  1859.  93  pp.,  plates  and  Geological  map  of  South- 
west Missouri. 

a  somewhat  fuller  report  was  made  by  Prof.  Swallow,  and  was  published  by 
the  Pacific  Railroad  Company  In  New  "York.* 


Hagab,  a.  D Annual  Beport  of  the  State  Geologist  of  the  State  of 

Missouri.    [Albert  D.  Hagar.    Nov.  30, 1870.]   23  pp.   <Appendix, 
Begular  Session,  Twenty-sixth  General  Assembly,  1871 ;  pp.  21-43. 

Bboadhead  £T  al.  Beport  on  the  Geological  Survey  of  the  State  of 
Missouri;  1855- L87 1.  By  G.  C.  Broadhead,  F.  B.  Meek  and  B.  F. 
Shumard.  Published  by  authority  of  the  Legislature,  under  the 
direction  of  the  Bureau  of  Geology  and  Mines.  Jefferson  City, 
1873 ;  pp.  324  and  IV. 
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8 

PuMPELLY,  B. — Geological  Survey  of  Missouri.  Raphael  Pampellj, 
Director.  Preliminary  Beport  on  the  Iron  Ores  and  Coal  Fields 
from  the  Field  Work  of  1872,  with  190  Illustrations  in  the  Text  and 
an  A.tlas.  Printed  by  authority  of  the  Legislature  of  Missouri,  under 
the  direction  of  the  Bureau  of  Geolo£ry  and  Mines.  New  York, 
1873;  pp.  XVI.  214,  441.  Atlas  Accompanying  Reports  of  Missouri 
Geological  Survey,  1874.    Jefferson  Oity,  1874. 

9 
Bboabhbad,  G.  O. — Beport  of  the  Geological  Survey  of  the  State  of 
Missouri,  including  Field  work  of  1873-1874,  with  91  illustrations  and 
an  atlas.  Garland  (J.  Broadhead,  State  Geologist.  Printed  by  the 
authority  and  under  the  direction  of  the  Bureau  of  Geology  and 
Mines.    Jefferson  City,  1874 ;  pp.  734,  L,  4,  56. 

lO 

Williams,  C.  P. — Geological  Survey  of  Missouri.  Industrial  report 
on  lead,  zinc  and  iron,  together  with  notes  on  Shannon  county  and 
its  copper  deposits.  By  Charles  P.  Williams,  Ph.  D.,  Acting  State 
Geologist    Jefferson  City,  1877 ;  pp.  177  and  xvi. 

1 1 

Williams,  C.  P. — Beport  to  the  Board  of  Curators  concerning  the 
transfer  of  the  Geological  Survey  to  the  School  of  Mines,  and  the 
work  executed  during  the  year.  By  Charles  P.  Williams,  Ph.  D., 
Director  Missouri  School  of  Mines  and  Acting  State  Geologist.  4 
pp.     <Mis80uri  State  University  report  for  1876,  pp.  213  216. 

12 

WiNSLOW,  A. — Geological  Survey  of  Missouri.  Arthur  Winslow,  State 
geologist.  Bulletin  Xo.  1.  Contents :  Administrative  report.  By 
Arthur  Winslow,  State  geologist,  page  1.  The  coal  beds  of  Lafay- 
ette county.  By  Arthur  Winslow,  State  geologist,  page  14.  The 
building  stones  and  clays  of  Iron,  St  Francois  and  Madison  coun- 
ties. By  G.  £.  Ladd,  assistant  geologist,  page  22.  The  mineral 
waters  of  Saline  county.  By  A.  E.  Woodward,  assistant  geologist, 
page  45.  A  preliminary  catalogue  of  the  fossils  occurring  in  Mis- 
souri. By  G.  Hambach,  palreontologist,  page  60.  Published  by 
the  Geological  Survey.    Jefferson  City.    April,  1890;  pp.85. 
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WiNSLOW,  A. — Geological  Survey  of  MisBouri.  Arthur  Winslow,  State 
geologist.  Bulletin  No.  2.  A  Bibliography  of  the  Geology  of  Mis- 
Bouri.  By  F.  A.  Sampson.  Published  by  the  Geological  Survey, 
Jefferson  City,  August,  1890;  pp.  — . 


GOVERNORS'  INAUGURAL  ADDRESSES. 

(Chronological.) 


H 

Stewart,  R.  M Inaugural  Aiddress  of  Governor  R.  M.  Stewart.  8  pp. 

<Hou8e  Journal,  Adjourned  Session,  19th  General  Assembly,  1857. 
Jefferson  City,  1857 ;  pp.  23-30.  <Senate  Journal,  same,  pp.  18-25. 
The  mineral  resources  of  the  State  are  uoticed. 

Jackson,  C.  F, — Inaugural  Address  of  Gov.  O.  F.  Jackson,  Jan.  3, 
1861.  8  pp.  <Senate  Journal,  Ist  Session,  21st  General  Assem- 
bly, 1860.  Jefferson  City,  1861 ;  pp.  46-54.  <House  Journal,  same, 
pp.  45-53. 

The  Governor  refers  to  the  work  of  the  Geological  Harvey,  with  favorable 
mention. 

i6 

Phelps,  J.  S — Inaugural  Address  of  Gov.  John  S.  Phelps.  8  pp. 
<Senate  Journal,  Regular  Session,  29th  General  Assembly,  1877. 

Jefferson  City,  1877 ;  pp. .     <Hou8e  Journal,  same.  pp.  52-59. 

He  notices  the  mineral  resources  and  encourages  their  development. 


G  E  -2 
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GOVEENOES'  MESSAGES. 

(Chronological). 


17 

BoGGSy  L.  W. — Message  of  Governor  Lilbnm  W.  Boggs,  16  pp.  <8en- 
ate  Journal,  Ist  Session,  10th  General  Assembly,  1838.  Oity  of  Jef- 
ferson, 1839 ;  pp.  13-28. 

An  appropriation  is  recommeDded  for  establishing  a  Geological  Survey,  and 
for  the  appointment  of  a  competent  and  scientific  man  to  direct  it.  He  also 
gives  an  account  of  the  survey  of  the  line  between  Missouri  and  Iowa. 

18 

BoGGS,  L.  W. — Message  of  Gov.  Lilbnm  W.  Boggs,  Nov.  17,  1840. 
15  pp.  <Senate  Jonrnal,  1st  Session,  ILth  General  Assembly,  1840, 
pp.  15-29.    House  Journal,  same,  pp.  12-26. 

Notices  the  surveys  of  the  Meramec,  Salt,  Osage  and  North  Grand  rivers ; 
also  the  geological  examination  of  the  Osage  river,  the  latter  showing  coal, 
lead  and  iron . 

Edwards,  J.  O Message  of  Gov.  John  0.  Edwards,  Nov.  16,  1846. 

<Senate  Journal,  1st  Session,  14th  General  Assembly,  1846.    Jef- 
ferson City,  1847 ;  pp.  25-35.     <Hou8e  Journal,  same,  pp.  17-28. 

The  sahjeot  of  establishing  a  Geological  Survey  of  the  State  is  recommended 
to  the  attention  of  the  Legislature. 

20 

King,  A.  A. — Message  of  Gov.  Austin  A.  King,  Dec.  30, 1850.  <Sen 
ate  Journal,  1st  Session,  16tb  General  Assembly,  1850.  Jefferson- 
City,  1861 ;  pp.  20-46.     <House  Journal,  same,  pp.  30-56. 

He  favors  a  geological  survey,  to  be  made  in  a  thorough  manner  and  on  a 
liberal  scale,  but  thinks  that  the  General  Government  should  contribute  to  its 
accomplishment,  and  recommends  that  the  memorial  of  the  last  Legislature  be 
again  pressed  upon  the  attention  of  Congress.  He  also  strongly  recommends 
the  establishment  of  a  School  of  Mines. 

31 

Peicb,  S. — Message  of  Gov.  Sterling  Price,  Dec.  25,  1854.  13  pp. 
<Senate  Journal,  Ist  Session,  18th  General  Assembly,  1854.  Jeffer- 
son City,  1855;  pp.  14-26.     <Hou8e  Journal,  same,  pp.  21-32. 

This  recounts  what  had  been  done  under  the  law  of  the  preceding  session 
establishing  a  Geological  Survey,  and  recommends  a  further  appropriation. 
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22 

Price,  S — Message  of  Gov.  Sterling  Price,  Dec,  29, 1866.  <Senate 
Joarnal,  Ist  Session,  19th  General  Assembly,  1856.  Jefferson  City, 
1857 ;  pp.  14-23.     <Hoase  Journal,  same,  same  pages. 

He  states  that  the  results  of  the  work  of  the  survey,  as  shown  by  its  pub- 
lished reports,  must  convince  every  one  that  the  State  Is  most  amply  compen- 
sated for  the  outlay. 

Stewart,  R.  M.— Message  of  Gov.  R.  M.  Stewart,  Dec.  29, 1868.  <Sen. 
ate  Joarnal,  1st  Session,  20th  General  Assembly,  1858.  Jefferson 
City,  1859 ;  pp.  14-37.     <Hoa8e  Joarnal,  same,  same  pages. 

The  work  of  the  survey  is  reviewed,  and  the  statement  made  that  the  in- 
creased sales  of  lands  by  means  of  the  publications  of  the  State  Geologist  had 
added  revenue  more  than  the  cost  of  the  survey. 

24 
Stewart,  E.  M. — Message  of  Gov.  B.  M.  Stewart,  Jan.  3, 1861.    25  pp. 
<Senate  Joarnal,  1st  Session,  21st  General  Assembly,  1860.    Jeffer- 
son City,  1861 ;  pp.  20-44.     <Hoase  Joarnal,  same,  pp.  18-43. 

The  work  of  the  Geological  Survey  is  reviewed  and  its  continuance  recom- 
mended. 

Fletcher,  T.  G.— Message  of  Gov.  Thos.  C.  Fletcher,  Jan.  8, 1869. 
Senate  Journal,  Ist  Session,  25th  General  Assembly,  1869.  Jeffer- 
son City,  1869 ;  pp.  13-35.     <Hoase  Joarnal,  same,  pp.  21-44. 

He  recommends  an  appropriation  sufSclent  to  allow  the  Board  of  Immigra- 
tion to  procure  from  the  published  and  unpublished  portions  of  the  Geological 
Survey  of  the  State,  and  other  reliable  sources,  the  compilation  and  publioaticn 
of  a  concise  and  practical  report  on  the  Geology  of  the  State . 

26 

McOlurg,  J.  W Message  of  Gov.  Joseph  W.  McClarg,  Jan.  5, 1870. 

<Joarnal,  Senate,  Adjoarned  Session,  25th  General  Assembly,  1870. 
Jefferson  City,  1870,  pp.  7-26.     <Hoa8e,  same,  same  pages. 

He  considers  the  resources  of  the  State,  and  the  ways  of  making  them 
known  to  the  people.  He  declares  that  there  is  no  question  as  to  the  value  of 
Swallow's  geological  reports. 

27 
McClurg,  J.  W. — Message  of  Gov.  Joseph  W.  McClarg  to  the  26th 
General  Assembly  of  Missoari.    Jefferson  City,  1871 ;  pp.  19.    Ap- 
pendix 26tb   General  Assembly,  1871,  Regalar  Session.      Senate 
Joarnal,  same,  pp.  14-26. 

The  Governor  expresses  the  opinion  that  the  Legislature  will  be  gratified 
with  the  work  of  the  Geological  Survey,  and  he  gives  an  account  of  the  work 
of  State  Geologist  Hagar  on  pp.  14-16,  or  pp.  2*1-23  of  the  Senate  Journal. 
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28 

Bbown,  B.  G. — MeBsage  of  Governor  B.  Gratz  Brown,  made  January 
26, 1871.  4  pp.  <8enate  Jonrnal,  Begalar  Session,  26th  General 
Assembly,  1871.  Jefferson  City,  1871 ;  pp.  124-127.  <Hoase  Jour- 
nal, same,  pp.  123-127. 

Advises  the  redaction  of  the  number  of  the  Board  of  Managers  of  the  Min- 
ing, Metallargical  and  Geological  Barean,  so  as  to  make  it  more  efScient. 

29 

Bbown,  B.  G. — Message  of  Governor  B.  Gratz  Brown  to  the  Acyonmed 
Session  of  the  26th  General  Assembly  of  the  State  of  Missouri,  De- 
cember 6,  1871.  Jefferson  Oity,  1871.  <Appendix  Adjourned  Ses- 
sion 26th  General  Assembly,  Jefferson  Oity,  187L  <Senate  Jour- 
nal, same,  pp.  6-31.    <House  Journal,  same,  pp.  — . 

This  notices  the  mineral  development  of  the  State  and  the  work  of  the 
Qeologioal  Survey. 

Gbittbndbn,  T.  T. — Message  of  Governor  Thos.  T.  Crittenden,  Jan.  7, 

1885.    <Senate  Journal,  Regular  Session,  33d  General  Assembly, 

1885.    Jefferson  City,  J885,  pp.  12-71.     <House  Journal,  same,  pp. 
17-76. 

Announces  that  he  had  appointed  James  F,  Brooks  to  take  charge  of  the 
topographical  survey  of  the  sunk  and  overflowed  lands  of  Southeast  Missouri, 
which  had  been  provided  for  by  a  previous  Legislature,  and  that  the  engineer 
had  expended  the  appropriation,  but  made  no  report. 

Morehouse,  A.  P. — Message  of  Governor  Albert  P.  Morehouse,  Jan. 
9, 1889.  <  Appendix  to  Senate  and  House  Journals.  Regular  Ses- 
sion, 35th  General  Assembly,  1889,  pp.  L26. 

lie  approves  of  the  law  establishing  a  State  Mine  Inspector,  and  urges  a 
larger  appropriation,  so  that  the  Mine  Inspector  can  be  kept  in  the  field  and 
keep  pace  with  the  rapidly  increasing  mining  interests  of  the  State. 
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REPORTS  OF  LEGISLATIVE  COMMITTEES. 

(Chronological.  J 


MISOBLLANBOUS  COMMITTEES. 

lEON  Mountain. — Report  by  Mr.  Monroe  of  the  Select  Committee  to 
consider  the  subject  of  the  Iron  mountain.  2  pp.  <8enate  Jour- 
nal, Iflt  Session,  10th  General  Assembly,  1838.  City  of  Jefferson, 
1839 ;  pp.  208-209. 

The  committee  reports  in  favor  of  the  State  helping  to  build  a  railroad  from 
Iron  mountain  to  Iron  Mountain  City,  on  account  of  the  benefit  to  the  people 
from  the  development  of  the  iron  mines  belonging  to  the  Missouri  Iron  Moun- 
tain company. 

33 

American  Ieon  Mountain  Company. — Report  of  the  Select  Com- 
mittee respecting  the  incorporation  of  the  American  Iron  Mountain 
company.  <House  Journal,  Appendix,  1st  Session,  12th  General 
Assembly,  1842.    Jefferson  City,  1843;  pp.  640-643. 

34 
Public  Salines. — Report  of  Committee  on  Public  Salines,  1  page. 
<Hou8e  Journal,  Appendix,  1st  Session,  13th  General  Assembly, 
1814.     City  of  Jefferson,  1846  ;  p.  229. 

The  committee  reports  that  the  total  quantity  of  land  selected  by  the  State 
for  saline  purposes  was  47,258.05,  of  which  there  had  been  sold  32,075.88  acres. 

35 
INTEENAL  Impeovement. — Report  of  the  Committee  on  Internal  Im- 
provements, in  favor  of  a  Geological  Survey  of  the  State.  (Signed 
by)  De  witt  C.  Ballou,  of  Benton,  Chairman.  8  pp.  <House  Journul, 
Appendix,  Ist  Session,  14th  General  Assembly,  1846.  Jefferson 
City,  1847 ;  pp.  260-257. 

This  report  is  strongly  in  favor  of  establishing  a  Survey,  and  the  committe, 
presented  a  bill  for  that  purpose. 
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Manufactures  and  Corporations Report  of  the  Select  Commit- 
tee on  Mannfactnres  and  Corporations.  8  pp.  <Senate  Joarnal, 
Appendix,  Ist  Session,  15th  General  Assembly,  1848.  Jefferson 
City,  1848;  pp.  188-195. 

The  oommitteo  directs  attention  to  the  vast  mineral  resources  of  the  State 
offering  indacements  to  manufacturers  of  every  article  of  iron,  steel,  copper 
and  lead;  and  also  to  the  ^^china  clay,  feldspar,  silex,  mica,  magnesia  and 
cobalt." 

37 
Internal  Improvement. — Beport  of  Committee  on  Internal  Improve- 
ments in  regard  to  Swamp  lands;  p.  232.  Report  of  Committee  on 
Internal  Improvements  on  the  bill  granting  the  right  of  way  for  the 
Mississippi  &  Pacific  Sailroad ;  'p.  246.  <Senate  Jonrnal,  Appen- 
dix, Lst  Session,  15th  General  Assembly,  1848. 

The  first  refers  to  the  memorial  of  the  Bloomfield  convention  in  1847,  and  the 
second  recites  the  advantages  the  road  would  be  to  the  utilization  of  '^  the  vast 
mines  of  iron  ore  and  inexhaustible  deposits  of  coal  that  abound  in  Missouri." 

Printing  Geologioal  Beport. — Report  of  Committee  on  Printing 
Prof.  Swallow's  Beport  on  Geological  Snrvey ;  1  page.  <Hoase 
Jonrnal,  Appendix,  lst  Session,  18th  General  Assembly,  1854.  Jef- 
ferson City,  1855 ;  p.  393. 

39 
Geological  Survey Beport  of  the  Joint  Committee  on  the  Geo- 
logical Survey.    January  15, 1859;  1  page.    < Appendix  to  the  Jour- 
nals,  1st  Session,  20th   General    Assembly.    Jefferson  City,  1859 ; 
p  408. 

The  Committee  reports  unanimously  in  favor  of  continuing  the  survey. 

40 

Geological  Survey Account  of  expenditures  of  Bureau  of  Mines, 

etc.    <  Appendix  to  Journals,  Begular  Session,  26th  General  Assem- 
bly, 1871 ;  p.  128  of  documents  accompanying  Governor's  message. 
This  account  is  from  Oct.  1. 1870,  to  Dec.  1, 1870,  under  Hagar. 

REPORTS  OF  THE  COMMITTEES  ON  MINES,  ETC. 

1873 — Beport  on  the  Mines,  Manufactures  and  other  Interests  of  the 
State  of  Missourij  by  the  House  Committee,  27th  General  Assembly, 
Begular  Session,  Jefferson  City,  1873.  March  10,  1873,  67  pp. 
German  edition,  102  pp.  <Journal  of  the  House  of  Bepresenta- 
tives,  Begular  Session,  28th  General  Assembly ;  pp.  1397-1461. 
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42 

1874. — Report  on  the  Mines,  Mannfactnres  and  other  Interests  of  the 
State  of  Missoari,  by  the  Hoase  Committee  on  Manufactures;  27th 
General  Assembly,  Adjourned  Session.  Jefferson  City,  1874.  March 
26, 1874.    115  pp.    German  edition,  120  pp. 

43 
1875. — Report  of  Committee  on  Mines  and  Minin^^.    Feb.  16,  1875. 
5  pp.     <Joumal  House,  Regular  Session,  28th  General  Assembly, 
1875.    Jefferson  City,  1875 ;  pp.  621-625. 

This  is  a  report  on  tbe  School  of  Mines  at  Bolla. 

44 
1879. — Report  of  Committee  on  Mining  and  Manufacturing.     April  2, 
1879.    3  pp.     <Appendix  Senate  and  House  Journals  of  1879. 
Part  22.    Jefferson  City,  1879. 

This  is  also  a  report  on  the  School  of  Mines. 

45 
1S81. — Report  of  Committee  on  Mining  and  Manufactures  to  the  3l8t 
General  Assembly  of  Missouri,  March  18, 1881.    21  pp.    <Appendix 
Senate  and  House  Journals,  Regular  Sesslbn,  31st  General  Assem- 
bly, 1881.    Jefferson  City,  1881.  ^' 


MEMORIALS  TO  THE  LEGISLATURE. 

(Chronologic^  ) 


46 

Internal  iMPBOYBBiBNT  Convention A  Memorial  to  the  General 

Assembly  from  the  Committee  appointed  for  that  purpose,  by  the 
Internal  Improvement  Convention,  held  at  Springfield,  Mo.,  in  Oct, 
1846.  (Signed  by)  F.  P.  Wright,  James  M.  Major  and  James  Wins- 
ton. 5  pp.  <Append]x  House  Journal,  Ist  session,  14th  General 
Assembly,  1846.    Jefferson  City,  1847 ;  pp.  245-249. 

This  urges  an  appropriation  for  improving  the  Osage  river,  and  recites 
the  results  of  a  scientific  survey  of  the  river  by  Mr.  Morell,  engineer,  in  1S40, 
and  the  benefits  to  bo  obtained  from  the  mineral  and  other  resources  of  the 
part  of  the  State  traversed  by  the  river. 
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47 

Historical  and  Philosophical  Society. — Memorial  on  the  sub- 
ject of  a  Geological  Surrey  of  the  State,  to  the  General  Assembly 
of  MlssoorL  (Signed  by)  Falkland  H.  Martin,  Sol.  D.  Oamthers,  S. 
T.  Glover,  W.  G.  Minor  and  DeWitt  0.  Ballon,  a  Committee  of  the 
Historical  and  Philosophical  Society  of  Missouri.  13  pp.  <Appen- 
dix  House  Journal,  1st  Session,  15th  General  Assembly,  1848.  Jef- 
ferson City,  1849 ;  pp.  176-187. 

The  Society  urget  the  Legislature  to  order  a  geological  survey  of  the  State, 
and  among  the  special  reasons  for  doing  so  is  the  reclamation  of  the  country 
affected  by  the  New  Madrid  earthquake  of  1811,  concerning  which  they  say  : 
*^The  effects  of  which  are  still  to  be  seen  In  yawning  chasms,  where  the  solid 
earth  was  rent  In  twain,  and  in  the  vast  lakes  and  marshes  which  cover  the 
sunken  surface  of  the  land  in  many  places  through  a  region  of  country  ex- 
tending several  hundred  miles .  '* 

48 

OiTiZENS  OF  Gape  Gibabdeau. — Memorial  from  the  citizens  of  Gape 
Girardeau  in  reference  to  a  railroad.  (Signed  by)  Albert  Jackson 
and  nine  others.  4  pp.  <Senate  Journal,  Appendix  1st  Session,  15th 
General  Assembly,  1848.  Jefferson  Oity,  1848;  pp.  203-206.  House 
Journal,  Appendix,  same,  pp.  208-211. 

The  liCglslature  was  then  considering  a  railroad  ronte  ftom  Lexington  to 
some  point  on  the  Mississippi.  This  report  shows  that  Cape.  Girardeau  was 
the  only  eligible  terminus ;  that  New  Madrid  was  not  a  proper  point  because 
the  banks  of  the  river  at  that  place  were  constantly  caving  In ;  that  Ohio  City, 
opposite  the  mouth  of  the  Ohio  river,  could  not  be  reached.  It  being  thirty 
miles  from  the  highlands,  this  distance  being  traversed  by  lakes  and  swamps, 
and  these,  with  annual  overflow  from  the  rivers,  precluding  the  building  of  a 
road  on  this  route ;  Commerce  was  the  first  point  from  the  mouth  of  the  Mis- 
sissippi river  having  a  rock-bound  shore.  To  reach  It,  however,  the  great 
swamp  would  have  to  be  crossed  at  a  point  two  miles  from  Cape  Girardeau. 
The  swamp  here  Is  at  Its  narrowest,  and  Is  about  three  miles  wide,  presenting 
Indications  that  this  swamp  was  formerly  the  bed  of  the  Mississippi  river. 
When  the  river  rises  to  a  considerable  height  a  part  of  Its  water  flows  through 
the  swamp,  covering  It  from  bank  to  bank  from  three  to  fifteen  feet.  The  ad- 
vantages of  Cape  Girardeau  by  reason  of  Its  proximity  to  the  mineral  region  of 
Washington,  St.  Francois  and  Madison  counties  are  also  noticed. 

49 
Pacific  Eaileoad. — Memorial  of  the  President  and  Directors  of  the 
Pacific  railroad  to  the  Oeneral  Assembly  of  the  State  of  Missouri. 
<Senate  Journal,  Appendix,  Regular  Session,  17tb  General  Assem- 
bly, 1852.    Jeflferson  Oity,  1852  5  pp.  3^24. 

In  addition  to  the  memorial  there  Is  a  report  by  the  Chief  Engineer, 
Thos.  S.  0*Sulllvan,  wlthestlmates  and  grades  of  the dllferent  proposed  routes. 
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State  Ageicultubal  Society. — Memorial  of  the  State  Agricultural 

Society  to  the  General  Assembly.   3  pp.  <Appendix  to  the  Journals 

Ist  Session  18th  General  Assembly,  1854.   Jefferson  City,  1855;  pp. 

310-312. 

Thf)  society  asks  that  the  State  Geologist  be  directed  to  give  special  atten- 
tion to  the  agricultural  interests  of  the  State,  examine  soils  and  fertilizers,  etc. 

Swallow,  G.  0. — Letter  from  Prof.  Swallow  to  the  Secretary  of  State, 
Nov.  30, 1855.  2  pp.  <Hon8e  Journal,  Appendix,  Adjourned  Ses- 
sion, 18th  General  Assembly,  1855.    Jeflferson  City,  1856 ;  pp.  301-2. 

This  accompanies  the  transmission  of  a  part  of  the  First  and  Second  Annual 
reports. 

Eeed,  Silas. — Memorial  to  Congress  on  the  subject  of  the  Develop- 
ment of  the  Mineral  Eesources  of  Missouri.  (Signed  by)  Silas  Beed, 
Stanton  Copper  Mines,  Franklin  county,  Missouri,  Feb.  13th,  1857 ; 
pp.  8.  < Appendix  Senate  Journal,  1st  Session,  19th  General  As- 
sembly, 1856.    Jefferson  City,  1857 ;  pp.  345-352. 

This  states  that  the  writer,  on  his  own  account,  and  in  behalf  of  his  asso- 
ciates, and  the  Stanton  Copper  Mining  company,  entered  land  in  1845  which  he 
believed  contained  a  valuable  copper  vein,  and  in  18<I8  he  had  explorations 
made.  He  found  a  very  rich  vein  and  erected  copper  smelting  worlds ;  but  on 
account  of  want  of  slilll  the  first  and  second  years  were  failures.  The  third 
year  was  more  satisfactory,  and  in  ] 851  they  erected  a  fourth  furnace.  They 
extended  their  shafts  and  drifts,  and  from  1853  to  1855  employed  steam  power. 
The  vein  under  the  engine  house  at  its  deepest  level  yielded  ore  of  60  per  cent 
pure  copper.  In  the  north  hill,  where  the  main  body  was  found,  the  vein 
changed  to  mundic.  which  was  too  poor  in  copper  to  pay  for  working,  and  the 
company  suspended  mining  operations  in  1855.  The  geological  formation  of 
the  different  mines  in  Missouri  is  described,  and  Congress  is  urged  to  donate 
one  or  more  townships  to  Missouri  for  the  purpose  of  sinking  deep  shafts,  and 
thoroughly  testing  the  extent  of  the  minerals,  the  profits  to  be  devoted  by  the 
State  to  the  founding  of  a  School  of  Miners. 

53 
MgKenzie,  James. — Petition  to  the  Honorable,  the  Senate,  etc.,  of 

James  McKenzie,  of  St.  Louis.    2  pp.    <Senate  Journal,  Appendix, 

Adjourned  Session,  22d  General  Assembly,  1863.    Jefferson  City, 

1863 ;  pp.  31-32. 

This  called  the  attention  of  the  Legislature  to  the  need  of  foreign  capital  to 
develop  the  mineral  resources  of  the  State. 

Also  report  of  Senator  Muench,  Chairman  of  the  Select  Com- 
mittee to  which  the  memorial  was  referred.  <Senate  Journal^ 
same^  pp.  69-71. 
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54 
Mbmobial. — A  memorial  to  the  President  and  OongresB  of  the  United 
States  and  to  the  Secretary  of  War,  asking  for  a  Fort  or  Garrison, 
to  be  established  near  the  southwestern  corner  of  the  State.  3  pp. 
Appendix  Senate  Journal,  Begalar  Session,  23d  General  Assembly. 
Jefferson  City,  1865 ;  pp.  600-602. 

The  reaftOQS  for  the  establishment  of  the  garrison  by  the  Government  were 
the  disturbed  condition  of  the  country,  the  existence  of  *'the  finest  and  largest 
salt  springs  in  America,"  and  the  mineral  resources  of  Southwest  Missouri . 
The  different  mines  and  furnaces  were  noticed 

55 
Kansas  Legislaturb. — Besolutions  adopted  by  the  E^ansas  Legisla- 
ture relative  to  Geological  Sarvey.     L  page.     <Senate  Journal,  Ap- 
pendix, Adjourned  Session,  23rd  General  Assembly,  1865-6.    Jeffer- 
son City,  1866 ;  page  570. 

This  was  a  request  for  a  permit  for  the  State  Geologist  of  Kansas  to  use  in 
his  report  to  that  State  the  Information  gained  by  him  while  Geologist  of  Mis- 
souri. 

St.  Louis  Aoadbbiy  of  Soienoe. — Memorial  of  the  Academy  of  Sci- 
ence of  St.  Louis,  to  the  Legislature,  Jan«  21, 1867.  (Signed  by) 
Nathaniel  Holmes,  Benjamin  Shumard,  Eduo  Sander,  committee. 
1  p.  <Appendix  House  Journal,  24th  General  Assembly,  page  125. 
Jefferson  City,  1867. 

The  memorial  asks  that  the  work  of  the  Geological  Survey  he  completed 
and  the  results  published. 

57 

St.  Louis  Academy  of  Soienge. — Resolutions  passed  by  the  Academy 

of  Science  of  St.  Louis.    Geological  Survey.    1  page.     <Appendix 

House  Journal,  24th  General  Assembly.    Jefferson  City,  1867 ;  page 

67L 

This  was  a  protest  against  the  transfer  of  the  matter  appertaining  to  the 
State  Survey  to  the  hands  of  any  one  except  the  late  State  G^logist. 
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EBPOBTS  OF  STATE  BOARDS. 

(ChronologUal  ) 


BEPOBTS  OF  BOABDS  OF  DTTEBNAL IMPBO VEKENTS  A  OF  PUBLIO  WOBXS. 

58 

Internal  Impboyements. — Joarnal  of  the  Proceedings  of  the  Board 
of  Internal  ImprovementB.  Report  of  the  Board  of  Internal  Im- 
provements to  the  General  Assembly  of  Missoori,  pp.  485-525. 

Beport  of  Chief  Engineer  Morell,  pp.  484^25. 

Report  of  a  Geological  Beconnoissance  of  that  part  of  the  State 
of  Missonri  adjacent  to  the  Osage  Biver,made  to  William  H.Morell, 
Chief  Engineer  of  the  State,  by  order  of  the  Board  of  Internal  Im- 
provement, by  Henry  King,  M.  D.,  Geologist,  President  of  the 
Western  Academy  of  Natural  Sciences,  etc.,  etc.;  pp.  506-525. 
<Senate  Journal,  Appendix,  1st  Session,  11th  General  Assembly, 
1840;  pp.  458-525. 

The  Journal  glyes  the  proceedlDgs  of  the  meetings  firom  May  6, 1839,  to 
Dec.  29, 1840,  showing  the  appointment  of  William  H.  Morell  as  Chief  Engineer 
of  the  State,  of  Commissioners  for  the  Surveys  ot  the  North  Grand,  Salt,  Osage 
and  Meramec  rivers  and  the  railroad  route  from  St.  Louis  to  the  Iron  Mountain, 
and  the  appointment  of  Dr.  H    King  as  Geologist  of  the  Osage  river  survey . 

59 
Levee  Commissionebs. — Beport  of  the  State  Commissioners  of  their 
survey  of  the  levee  and  canal  in  New  Madrid  county,  to  the  Gen- 
eral Assembly  of  Missouri,  Sept.  23, 1848.  (Signed  by)  Godfrey  Le- 
sieur,  Thos.  G.  Powell,  James  Eastwood,  John  Hamlin  and  S.  G. 
Kitchen.  7  pp.  <Senate  Journal,'  Appendix,  1st  Session,  15th 
General  Assembly,  1848,  Jefferson  City,  1848 ;  pp.  197-203 ;  <House 
Journal,  Appendix,  same,  pp.  202-207. 

The  condition  of  the  streams,  swamps  and  morasses  In  Southeast  Missouri 
at  that  time  Is  described.  The  Commissioners  found  an  ^^ocean  of  water^* 
from  the  Junction  of  Castor  with  Little  river,  about  eight  miles  wide  and  ex- 
tending towards  Bloomiield,  twenty  or  thirty  miles,  and  averaging  two  and 
one-half  feet  deep,  and  this  was  so  matted  with  **wlld  corn''  that  after  trying 
for  three  days  to  work  their  way  through  In  canoes  they  decided  that  It  was 
Impossible.  Their  survey  was  In  the  part  of  the  State  where  the  earthquake 
of  1811  was  so  disastrous. 
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60 

BAiLBOAD.^Beport  of  the  Oairo  &  Falton  Bailroad  Go.  GoinmnDi- 
catiou  to  the  Oovernor,  Jan.  23,  1855 ;  pp.  10.  < Appendix  to  the 
JournalB,  Ist  Session,  18th  General  Assembly,  1854.  Jefferson  City, 
1855 ;  pp.  289-298. 

The  report  of  James  8.  WiUiamt,  Chief  Engineer,  has  a  detailed  and  in- 
teresting account  of  the  topography  of  the  Missoari  section  of  the  road. 

61 

BoABD  OF  PUBLio  WORKS— PiKsiflc  Bailroad.— Beport  of  the  Board  of 
Pablic  Works  made  to  the  Governor  of  the  State  of  Missoari,  Dee. 

1855.  <Senate  Journal,  Appendix,  Acyourned  Session,  18th  Gen- 
eral Assembly,  1855.  Jefferson  City,  1855 ;  pp.  159-221.  < House 
Journal,  Appendix,  same,  same  pages. 

The  report  of  Thomas  8.  O'SuliiTan,  engineer  and  saperintendent,  on  the 
surreys  of  the  Pacific  railroads,  is  on  pages  195-170. 

Iron  Mountain  Bailroad.— Statement  of  the  condition  of  the  affairs 
of  the  St.  Louis  &  Iron  Mountain  Bailroad  Oompany,  Feb.  1, 1856. 
<Appendix,  House  Journal,  1st  Session,  19th  General  Assembly, 

1856.  Jefferson  City,  1857 ;  pp.  415-422. 

This  has  reports  by  Madison  MlUer,  president,  and  J.  B.  Mooiton,  chief 
engineer. 


BEPOBTS  OF  THE  BOABD  OF  IMMIGBATION. 

(Chronological.) 


63 

Watebhoubb,  S. — The  Besources  of  Missouri,  by  S.  Waterhouse,  St. 
Louis.    Edition,  20,000  copies.    St.  Louis,  Mo.,  1867.    64  pp. 

This  was  also  Issued  as  part  of  a  State  publication  entitled  ^'Reports  Board 
of  Immigration  and  Commissioner  of  Statistics,  Missouri,  1867,"  and  was  pre- 
pared at  the  request  of  the  State  Board  of  Immigration. 

64 

Waterhouse,  S. — ^The  Besources  of  Missouri  and  the  Natural  Adap- 
tation of  St.  Louis  to  Iron  Manufactures.  By  Sylvester  Waterhouse, 
St.  Louis.  Second  enlarged  edition.    St.  Louis,  1869.  64  and  31  pp. 
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65 

Board  of  Immigration. — Missonri,  its  Progress  and  Besonrces,  being 
a  part  of  the  Third  Biennial  report  of  the  Board  of  Immigration. 
11  pp.  <Third  Biennial  Report  of  the  Board  of  Immigration,  Jeffer- 
son City,  1871.  <Appendix  26th  General  Assembly,  Regular  Ses- 
sion, 1871. 

66 

O'Neill,  J.  J. — Resources  of  the  State  of  Missouri,  by  Hon.  John  J. 
O'Neill,  Chairman  of  the  House  Committee  on  Immigration.  29th 
General  Assembly.  Published  for  gratuitoup  distribution  by  order 
of  the  House.  Jefferson  City ;  Regan  &  Carter,  State  Printers  and 
Binders,  1877  ;  pp.  xxv,  149,  V. 

67 

Board  of  Immigration. — The  Agricultural,  Manufacturing,  Commer- 
cial and  (geographical  Center  of  the  Mississippi  YaUey,  Missouri, 
the  Imperial  State,  its  Wealth  and  Resources.    1880.    72  pp. 

<First  Biennial  report  of  the  State  Board  of  Immigration,  Janu- 
ary, 1881.    Jefferson  City,  1881;  pp.  21-92. 

This  part  of  the  report  was  alBO  issued  as  a  separate  pamphlet  of  48  pages. 


REPORT  OF  COMMISSIONER  OF  STATISTICS. 


68 

Swallow,  G.  C. — Physical  Geography  of  Missouri.  From  unpublished 
notes  of  the  Geological  Survey.  By  G.  C.  Swallow.  29  pp.  First 
Annual  Report  of  the  Commissioner  of  Statistics  to  the  General 
Assembly  of  the  State  of  Missouri,  for  the  year  1866;  pp.  97-126. 

This  report  was  also  published  as  a  part  of  Appendix,  House  Journal,  24th 
General  Assembly,  1867.  Jefferson  City,  1867;  pp.  719-747.  It  was  also  pub- 
lished as  part  of  a  volume  entitled  '^Report  Board  of  Immigration  and  Com- 
missioner of  Statistics,  Missouri,  1867.^'  See  also  Agricultural  Reports  of  Mis- 
souri . 
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EEPOETS  OP  THE  BUEEAU  OP  LABOE  STATISTICS. 

(Chrotuflogieai.) 


69 

HiLKBNE,  W.  H.— Mining.  <Fir8t  Annual  Report  of  the  Labor  Bu- 
reau for  1879.  [W.  H.  Hilkene,  Oommissioner.]  Jefferson  City, 
1880;  pp.  89-^94. 

70 

Hilkene,  W.  H. — Wages  and  Modes  of  Payment. — Mining.  Coal, 
Lead,  andj  Iron.  <Second  Annual  Report  for  1880.  Jefferson 
City,  1881. 

In  the  first  article  tbe  modes  of  payment  by  different  coal,  lead  and  iron 
companies  in  the  State  are  given  on  pages  24-38.  The  second  article  has  mach 
of  interest  in  regard  to  the  methods  of  operating  the  Tarlou|  mines  of  the 
State;  pp.  89-127. 

Spaunhorst,   H.    J Mine  Inspectors'  Reports.     <Fourth  Annual 

.  Report  Labor  Bureau,  for  1882.  Henry  J.  Spaunhorst,  Commissioner. 
Jefferson  City,  1883 ;  pp.  147-162.     <German  edition,  pp.  161-167. 

72 

Newman,  H.  A.— Mine  Inspector's  Reports  for  the  year  1882.  Tabu- 
lated Statement  Mine  Inspector's  Reports.  <Fifth  Annual  Report 
for  1883.  Jefferson  City,  1884.  H.  A.  Newman,  Commissioner: 
pp.  81-127. 

The  second  title  includes  reports  for  1883,  the  first  having  those  which 
were  omitted  from  the  report  of  the  previous  year. 

73 
Newman,  H.  A. — Mine  Inspector's  Report  for  the  year  1884.     <Sixth 
Annual  Report  for  1884.    H.  A.  Newman,  Commissioner  ;  pp.  269- 
209. 

74 
KocHTiTZKY,  OsoAB.— Seventh  Annual  Report  of  the  Bureau  of  Labor 
Statistics  of  the  State  of  Missouri,  for  the  year  ending  Dec.  31, 1886. 
Jefferson  City,  1886.     Oscar  Kochtitzky,  Commissioner. 

This  has  the  following :  Coal  Miners' Strike  at  Bevier,  pp.  14-18.  Coal 
Mine  Inspectors'  Reports  [for  1885],  pp  117-155.  Lead  Mines,  Lead  and  Zinc 
Mining,  pp.  157-160.  Missouri  Labor  Laws.  Mining  Laws.  Weighing  of  Coal. 
Inspection  of  Mines,  pp.  209-228. 
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75 
KooHTiTZKY,  OscAB.— Eighth  Annnal  Beport  of  the  Bureau  of  Labor 
Statistics,  1886. 

This  contains  Mines  and  Mining  (Mine  Inspectors'  Reports  for  1886),  pp. 
2»-87. 

76 

KooHTiTZET,  OsoAR.— State  Mine  Inspector.  <Ninth  Annual  Beport 
for  1887.    JeflFerson  City,  Mo.,  1888 ;  pp.  16-22. 

This  has  the  act  of  the  I  legislature  of  March  30, 1887,  for  the  appointment  of  a 
State  Mine  Inspector  instead  of  Coanty  Mine  Inspectors,  and  of  the  action  of 
the  Bareaa  in  the  matter. 

77 
Wolfe,  M.  L. — First  Annual  Beport  of  the  State  Mine  Inspector.    M. 
L.  Wolfe,  State  Mine  Inspector.    82  pp.     <Ninth  Annual  Beport 
for  1887,  pp.  177-258. 

.  78 
KoCHTiTZKY,  OsoAR — Special  report  to  the  Governor  of  an  investiga- 
tion by  the  Commissioner  of  Labor  Statistics  and  Inspection  (in- 
cluding State  Mine  Inspector's  Beport  and  Papers  by  Mining  Ex- 
perts), of  the  coal  mine  explosion  at  Bich  Hill,  Mo.,  March  29,  1888. 
St.  Louis,  Mo.,  1888;  p.  63,  v,  folded  diagram.  Also  Tenth  Annual 
Beport  Labor  Bureau. 

79 

PoTTBR,  W.  B Beport  of  William  B.  Potter,  Mining  Engineer.    20 

pp.  and  folded  plan.  '  <Special  report  of  Commissioner  of  Labor 
Statistics  and  Inspection  on  Goal  Mine  Explosion  at  Bich  Hill,  Mo. 
March  29,  1888.  St.  Louis,  Mo.,  1888;  pp.  38-57.  <Tenth  Annual 
Beport  of  the  Labor  Bureau.    Jefferson  Gity,  1889. 

80 

Wolfe,  M.  L Beport  of  the  State  Mine  Inspector  for  1888.    <Tenth 

Annual  Beport  Labor  Bureau,  Jefferson  Gity,  1889 ;  pp.  59-125. 

81 

Wolfe,  M.  L. — Beport  of  Hon.  M.  L.  Wolfe,  State  Mine  Inspector. 
30  pp.  Special  report,  etc.,  Goal  Mine  Explosion  at  Bich  Hill,  Mo., 
March  29,  1888.  St.  Louis,  Mo.,  1888;  pp.  8-37.  <Tenth  Annual 
Beport  of  the  Labor  Bureau.    Jefferson  Gity,  1889. 
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82 

Mebiwethbb,  Leb. — Eleventh  Annual  Beport  of  the  Bureau  of  Labor 
Statistics,  1889.    Lee  Meriwether,  Oommissioner ;  pp.  517,  v. 
This  report  is  taken  up  nearly  altogether  with  mining  matters. 

83 

Woodson,  0.  0 ^Beport  of  the  State  Mine  Inspector  for  the  year 

1889.     <Eleyenth  Report,  Labor  Bureau,  pp.  447-617. 


ANNUAL  BEPOBTS  OP  THE  STATE  UNIVEBSITY. 

(AlphabtHeal  ) 


84 

Bboadhbad,  G.  0. — The  Belation  of  the  Soils  of  Missouri  to  Geology. 
(Lecture  delivered  in  the  University  Ohapel,  March  29, 1884.)  By  G. 
G.  Broadhead  of  Pleasant  Hill,  Mo.,  former  State  Geologist.  8.  pp. 
<Beport  of  1883-4,  pp.  72-79. 

85 
Committee  Bbpobt. — Beport  of  the  Committee  on  the  location  of 
the  School  of  Mines.     <Beport  of  1871,  pp.  16-22. 

This  report  describes  the  minerals  found  in  Phelps  eounty,  the  committee 
reporting  in  favor  of  locating  the  school  in  that  county. 

86 

Bead,  Danibl. — Address  delivered  upon  the  occasion  of  the  formal 
opening  of  the  School  of  Mines  at  Bella,  on  the  23d  of  November, 
1871.  By  Daniel  Bead,  LL.D.,  President  of  the  University.  12  pp 
<Beport  of  1872,  pp.  121-132. 

87 

BoLLiNS,  J.  8. — Beport  of  the  Board  of  Curators  of  the  State  Uni- 
versity.    <Beport  of  1876,  pp.  9-10. 

MaJ.  J.  S.  Rollins,  as  President  of  the  Board  of  Curators,  recommends  that 
the  Board  be  created  a  Board  of  Geological  and  Agricultural  Survey,  and  of 
Agricultural  and  Economic  Statistics. 

88 

SOHWEITZEB,  P. — Contribntions  from  the  Laboratory  of  the  State  Uni- 
versity.   Columbia  Chalybeate  Spring.    The  Water  Supply  of  the 
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Town  of  Columbia,  Boone  County,  etc.,  etc.,  by  P.  Schweitzer,  Ph. 
D.,  Professor  of  Analytical  and  Applied  Chemistry.  10  pp.  <Re- 
port  of  1874,  pp.  160-169. 

89 

SOHWEITZEB,  P. — Contributions  from  the  Laboratory  of  the  State  Uni- 
versity.    <Beport  of  1875,  pp.  165-193. 

This  oontains  reports  '*0n  the  true  Composition  of  Coal,  and  on  the  method  s 
of  arriving  at  it,  with  deductions  and  remarks  on  Coal  in  general,  illustrated 
on  a  sample  of  coal  from  the  Lower  Coal  series  of  Missouri,''  and  on  **The  water 
supply  of  Columbia,  Boone  county,  Missouri ;  being  an  exposition  of  the  origin 
of  the  springs  and  subterranean  Water-courses  of  the  town  and  neighborhood, 
with  some  analyses  of  cistern  water." 

90 

SOHWBITZEB,  P.— Contributions,  etc.  The  Various  Methods  of  Sepa- 
rating and  determining  Barynm,  Strontium  and  Calcium.  Part  1. 
Determination  of  Baryum.    36  pp.     < Report  of  1876^  pp.  161-196. 

9^ 
Swallow,  G.  C. — Report  of  Prof.  Swallow,  on  the  Agricultural  and 
Mechanical  College.    By  G.  C.  Swallow,  Professor  of  Agriculture. 
26  pp.     <Report  of  1871,  pp.  81-105. 

The  report  contains  descriptions  and  analyses  of  the  soils  of  Missouri  on 
pages  94-105. 

92 

Williams,  C.  P.— Contributions  to  a  Knowledge  of  the  Iron  Ores  of 
Missouri.  By  Prof.  Chas.  P.  Williams,  Director  of  the  School  of 
Mines.     15  pp.     <Report  of  1872,  pp.  133-147. 

The  report  oontains  analyses  of  many  Missouri  iron  ores. 

93 
Williams,  C.  P. — The  Missouri  Zinc  Ores  and  their  Products,  with 
some    Miscellaneous   Analyses.     11  pp.     <Report  of    1874,   pp. 
149-159. 

94 

Williams,  C.  P. — Contributions  from  the  Laboratory  of  the  School  of 

Mines.     <Report  of  1875,  pp.  195-208. 

The  subjects  treated  are :  '^Commercial  Leads  of  Missouri,"  ^*Zlnc  Oxide,  or 
White,  Mannfactured  In  Missouri,"  and  '^Chemical  Study  of  the  Ozark  Blast 
Furnace." 

G  B— 3 
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95 
WiLLiAXSy  0.  P« — ContribatioiiB  from  the  Laboratory  of  the  Missoiui 
School  of  Mines  and  Metallorgy.    (University  of  IGssonri.)   No.  IV. 
16  pp.     <Beport  of  1876,  pp.  197-212. 

This  ooDtaliifl  the  following  titles :  Compotition  of  Missouri  Lemdt ;  Copper 
Ores  of  SbsDDon  Coaotj  ;  Some  Mineral  Speeies  associated  with  Hemmtite  Ore 
St  Boekland*8  bank,  Phelps  coonty;  Metallnrgiesd  Prodaets  from  Mine  LsMotte ; 
Smithsontte  from  Dade  county;  Sweet  Springs  water.  Saline  eonnty ;  Oxide  of 
Zine  prepared  from  Missouri  ores. 

96 

Williams,  0.  P. — ^Beport  to  the  Board  of  Oarators  concerning  the 
Transfer  of  the  G-eological  Survey  to  the  School  of  Mines,  and  the 
work  execnted  during  the  year.  4  pp.  <Beport  of  1876,  pp. 
213-216. 


REPORTS  OP  THE  BOAJtD  OF  AGRICULTURE.^ 

(AipkabeHeal.) 


97 

ANONYaf  ous — Report  of  a  reconnoisance  along  the  line  of  the  Western 
Branch  of  the  North  Missouri  railroad,  from  Moberly  to  Leaven- 
worth. 8  pp.  <First  Report,  1865,  pp.  174-181.  <Appendix 
Senate  .Journal,  Adjourned  Session,  23d  General  Assembly.  Jeffer- 
son City,  1865-6 ;  pp.  174-181. 

98 

Blow,  H.  T. — The  Iron  State.  Mines  and  Mining  in  Missouri.  Ad- 
dress of  Hon.  H.  T.  Blow  before  the  School  of  Mines,  Feb.  4,  1873. 
12  pp.     <Eighth  Report,  1872,  pp.  478-489. 

99 
Bboadhisad,  G.  C— Mineral   Springs  of  Missouri.    By  Garland   G. 
Broadhead.   (Read  before  the  St.  Louis  Academy  of  Science,  Octo- 
ber 18,  1864.)    5  pp.     < Second  Report,  1866,  pp.  99-103. 

100 

Bboadhbad,  G.  C — Oaves  in  Missouri.  (From  Missouri  Republican. 
Nov.  7,  1863.)    4  pp.     <Third  Report,  1867,  pp.  201-204. 

1  Tbe  first  report  of  the  f  erlet  was  that  for  1866.    They  have  been  pQbliBhe<l  in  Carman,  ae  well 
at  in  EoglUh,  and  a  part  of  them  In  aome  other  languages. 
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lOI 

Bboadhbad,  G.  C Paints  and  Clays  [of  Missouri.]    2  pp.     <Third 

Eeport,  1867,  pp.  200-201. 

I02 

Bboadhead,  G.  G. — The  Belation  of  the  Soils  of  Missonri  to  Geology. 
Lectare  delivered  in  the  University  Chapel,  March  29,  1884.  10  pp. 
<8erenteenth  Report,  1885,  pp.  159-168. 

103 

Bboadhead,  G.  C. — Sketch  of  Geology  of  Missonri.  10  pp.  <Eigh- 
teenth  Report,  1885,  pp.  250-259. 

104 

Elliott,  R.  S. — The  Minerals  of  Missonri.  Address  before  State 
Board  of  Agriculture  and  Members  of  the  Legislature  of  Missouri, 
in  the  Hall  of  the  House  of  Representatives,  at  Jefferson  City, 
Jan.  30, 1868,  by  R.  S.  Elliott,  of  St  Louis.  16  pp.  <Third  R-port, 
1867,  pp.  22^-243. 

105 

GwYNN,  J.  K. — Southw^est  Missouri,  Its  Possibilities  and  Resources. 
By  J.  K.  Gwynn.     <Tweuty.second  Report,  1889-90,  pp.  260-267. 

About  half  a  page  Is  here  devoted  to  a  brief  reference  to  the  lead,  zinc,  coal, 
iron  and  other  depoeits  of  this  section  of  the  State. 

106 

Magwibe,  J. — The  advantages  and  adaptability  of  St.  Louis  as  a 
manufacturing  city.  By  John  Magwire.  29  pp.  <8econd  Report, 
1866,  pp.  122-140. 

The  mineral  advantages  are  especially  considered. 

107 

MiLLiGAN,  E. — Missouri  Mines.  By  Ed.  Milligan.  2  pp.  <Fir8t  Re- 
port, 1865,  pp.  161-162  of  Appendix.  <Appendix  Senate  Journal, 
Adjourned  Session,  23d  General  Assembly.  Jefferson  City,  1865-6 ; 
pp.  161-162. 

108 

Milligan,  E. — Missouri  as  a  Manufacturing  State.  What  Nature  has 
Done  for  Her.    8  pp.     <aecond  Report,  1866,  pp.  115-122. 
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109 

MoBEHOUSE,  A.  P. — Northwest  Missonri,  Its  Besoarces  and  Possibili- 
ties. By  Ex-Gov.  Albert  P.  Morehonse.  <Twenty- second  Beport, 
1889-90,  pp.  242-251. 

Refers  to  existence  of  coal  in  the  northwestern  counties. 

no 

Morse,  L.  D. — Beport  of  the  Oorresponding  Secretary.  By  L.  D, 
Morse.  <First  Beport,  1866,  pp.  7-132.  <Appendix  Senate  Jour- 
nal, Adjoarned  session,  23d  General  Assembly,  1865-6,  pp.  151-276. 

This  has  copy  of  the  resolutions  of  the  State  Agricultural  Society  in  1864 
in  favor  of  a  Qeological  Survey,    p.  9. 

Also,  **The  Importance  of  a  Scientific  Survey,"  pp.  l*/9-132,  in  which  is 
given  the  action  of  the  State  Board  of  Agriculture  on  the  same  subject  at  its 
meeting  December  27,  1865. 

Ill 

Phillips,  J.  V.— The  Wine  District  of  Missouri.  By  J.  Vancleve 
Phillips,  Geologist  and  Mining  Engineer.  10  pp.  <Third  Beport, 
1867,  pp.  72-81. 

112 

BiPPBY,  M. — Northeast  Misspnri.  By  Maad  Bippey.  <T wen ty- second 
Beport,  1889-90,  pp.  237-242. 

This  contains  a  paragraph  referring  to  the  existence  of  coal  in  the  north- 
eastern counties. 

Sanborn,  J.  W. — Besonrces  of  Missouri.  <Seventeenth  Beport,  1883. 
J.  W.  Sanborn,  Secretary,  pp.  150-158. 

The  mineral  and  other  resources  of  the  State  are  detailed. 

114 

Spencee,  J.  W. — Primitive  Origin  of  Soils.  By  J.  W.  Spencer,  Ph. 
D.,  F.  G.  S.,  Professor  of  Geology,  Universy  of  Missouri.  11  pp. 
<Eighteenth  Beport,  pp.  380-390. 

"5 
State  Board. — Beport  of  the  Committee  and   action  of  the  Board 
of  Agriculture  in  regard  to  establishing  the  offices  of  State  Geolo- 
gist and   State  Entomologist,  December  5,  1867.    2  pp.     <Third 
Beport,  1867,  pp.  17-18. 
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Il6 

Swallow,  6.  C. — Physical  Geography  of  Missonri.  Prom  the  nnpnb- 
lished  notes  of  the  Geological  Survey.  By  G.  G.  Swallow.  42  pp. 
<8econd  Report,  1866,  pp.  58-96. 

117 

Swallow,  G.  C. — Practical  and  Scientific  Agriculture.  9  pp.  <Second 
Report,  1866,  pp.  164-172. 

The  connection  of  Qeology  with  the  soils  of  Missouri  is  coDsidered. 

118 

Swallow,  G.  C. — Agricultural  Education.  Address  of  Professor  G. 
C.  Swallow,  delivered  before  the  State  Board  of  Agriculture,  in  the 
House  of  Representatives,  at  Jefferson  City,  January  29,  1868. 
<Third  Report,  1867,  pp.  204-216. 

This  copies  the  resolutions  of  the  State  Agricultural  Association  iu  1865  in 
favor  of  a  Geological  Survey. 

119 

Swallow,  G.  C. — Grape  Culture  in  Missouri.  13  pp.  <Third  Report, 
1867,  pp.  216-227. 

Analyses  of  soils  are  given  and  the  effect  of  geological  formatious  on  soils 
considered . 

I30 

Swallow,  G.  C. — Nomenclature  and  Classifications  of  Soils.  18  pp. 
<Thirteenth  Report,  1878,  pp.  162-169. 

121 

Swallow,  G.  C. — Missouri  Soils.  6  pp.  <Fifteenth  Report,  1880-1, 
pp.  277-281. 

122 

Swallow,  G.  C— The  Tobacco  Lands  of  Missouri.  25  pp.  <Fifteenth 
Report,  1880-1,  pp.  282-308. 

123 

Swallow,  G.  C. — Ozark  Highlands.  Report  on  the  Agricultural  Col- 
lege Lands  Lately  Sold.  By  G.  C.  Swallow,  State  Geologist,  June 
1,  1881.    6  pp.     <Fifteenth  Report,  1880-1,  pp.  309-314. 


\ 
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124 

Thompson,  B.  O. — ^The  Inflnence  of  Mining  InduBtries  on  Agricnltoral 
PnnnitB.  Our  Mineral  DepoBitB  and  Agricoltnial  and  Horticnltnral 
CapadtieB.  By  B.  O.  ThompBon.  14  pp.  <S6yenth  Beport,  1871, 
pp«  50^-03  of  tbe  Beport  of  tiie  OorreBponding  Secretaiy. 

TiOB,  J.  H. — SontheaBt  MiBBOori.  Its  great  and  varied  mineral  and 
agricaltoral  reBonrceB.  By  John  H.  Tice,  OorreBponding  Secre- 
tary.    <Tliird  Beport,  1867,  pp.  262-269. 

126 

TiOE,  J.  H. — Board  of  Agricoltore.  By  John  H.  Tice.  <Second  Be- 
port, 1866,  pp.  160-164. 

Mr.  Tioe,  ai  Secretary  of  the  Board,  here  advocates  that  it  should  have 
uuder  it  a  chemist,  a  geologist,  a  mi3tallargist,  etc. 

127 

WiLBBB,  0.  D. — Mineral  Wealth  of  Miesoori.  Two  lectures  delived  in 
the  Hall  of  BepreeentativeB,  Jefiferson  City,  Mo.,  Feb.  17th  and  18th, 
1870,  in  accordance  with  Honee  Beeolntionb.  I.  Mines  and  Mining 
Edncation.  II.  Goal  and  Iron.  By  Professor  0.  D.  Wilber,  Inspec- 
tor of  Mining  Lands.  With  an  Appendix.  50  pp.  <Fifth  Beport, 
1869,  pp.  210-269. 

As  issued  in  1870  the  pamphlet  contaiDS  G7  pages. 

COUNTY    BBPOBT8   MADE   TO    BOARD    OF    AQBIOULTUBE. 

Amoug  the  county  reports  made  to  the  State  Board  of  Agricnl- 
tiire,  and  published  in  the  Annual  Beports,  the  following  are  worthy 
of  note  as  containing  interesting  matter  relating  to  the  geology, 
iiiihcralogy  or  mines. 

128 

Ai.uxANOKR, «).  H.^St.  Charles  Oonnty.  By  Joseph  H.  Alexander, 
Ht.  Charles.     18  pp.     ^Pirst  Report,  1805,  pp.  87-114. 

Hadgsr,  A.— Vernon  County.  By  Albert  Badger.  <Second  Beport, 
1866,  pp.  309-^U3. 
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130 

BODENHAMER,  B.  J.— Webster  County.  By  B.  J.  Bodenhamer.  <Sec- 
ond  Report,  1866,  pp.  314^-317. 

Bboadhead,  6.  C. — Cass  Ooanty.  By  G.  0.  Broadhead.  4  pp.  <Sec- 
ond  Beport,  1866,  pp.  226-229. 

This  indudes  both  the  botaDy  and  the  geology  of  the  coanty. 

132 

Clabk,  6.  B. — Washington  County.  By  Geo.  B.  Clark,  Secretary 
Washington  county  J.  S.  A.  &  M.  A.  <Fifth  Report,  1869,  pp. 
111-116. 

133 
Clabk,  G.  B Washington  County.     <Sixth  Report,  1870,  pp.  125-129. 

^34 
CoLLiBB,  8.  C. — Madison  County.    By  8.  C.  Collier.     <Third  Report, 
1867,  pp.  309-312. 

^35 
Jbwett,  W.  8 Jefferson  County.     By  W.  8.  Jewett     <Second  Re- 
port, 1866,  pp.  271-275. 

136 

McManus,  J.  P.— Bollinger  County.    By  John  P.  McManud.     <Sev- 
enth  Report,  1871,  pp.  226-229. 

137 
MoBEBOD,  J.  R. — Vernon  County.    By  J.  R.  Morerod.     <Seventh  Re- 
port, 1871,  314-327. 

138 

Seable,  E.  P — Jasper  County.    By  E.  P.  Searle.     <Seventh  Report, 
1871,  pp.  271-282. 

'^Joplyn^'  is  reported  as  a  mining  town  only  a  few  months  old,  and  as  having 
two  furnaces  and  from  thirty  to  fifty  paying  shafts. 

139 
Whitney,  I).  W.— Franklin  County.    By  D.  W.  Whitney.     <Second 
Report.  1866,  pp.  240-263. 


Publications  of  the  United  States  Government 
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(Atpkmbttieml.) 


140 

DAT,  D.  T.  Mineral  BeBoarces  of  the  United  States.  Calendar  Year 
1885.  DiTiBion  of  Mining  StatiBticB  [and  Technology.  David  T. 
Day,  Geologist  in  charge.  Dept.  of  the  Interior.  U.  8.  Geologi- 
cal Survey.    J.  W.  Powell,  Director,  Washington,  1886. 

This  volume  oon  tains  the  foliowing  relating  to  Misaouri : 

Missouri  coal,  pp.  8S0,  SSa-2Sa;  Coke,  pp.  401-402;  Copper,  p.  Hi  ;  Iron,  p. 

14;  Iron  ores,  pp.  87-98;  Lead,  pp   147-148;  Limestones,  p.  541;  Llmonite.pp. 

97  U$;  Manufactured  fertiliiers,  p.  625;  Mineral  waters,  p.  717;  Oeher,  p.  700; 

Zinc,  p.  155;  Other,  pp.  IS,  282,  98,  533. 

141 

Mineral  HeBOurees  of  the  United  8tateB.    Calendar  Year  1886 

David  1\  Day,  Chief  of  DiviBion  of  Mining  StatiBtics  and  Technol- 
ogy. Dept.  of  the  iulerior.  V.  S,  Geological  Survey.  J.  W. Pow- 
ell, Director.     Washington,  1887. 

This  volume  contains  the  following : 

Missouri  barites,  p.  535;  I'oal,  pp.  11,  35-36;  Copper,  p  210;  Feldspar,  p. 
5i3;  Fertiltxers,  p.  4^;  Iron,  p.  1$3 ;  Lead,  p.  t39;  Manganese,  pp.  346-^18; 
Mineral  waters,  p.  538;  Ocher,  p.  538;  Missouri  Zinc  company,  p.  373. 

142 

Mineral  KesourceB  of  the  United  States.    Calendai'  Year  1887. 

David  1\  Day,  Chief  of  Division  of  Mining  Statistics  and  Technology. 
Dept,  of  the  Interior.  U.  S.  Geological  Survey.  J.  W.  Powell, 
Director.     Washington,  1886. 

This  volume  contains  the  following: 

Missouri  mineral  localities,  pp.  750-753;  Iron,  pp.  16  ami  46-47;  Lead,  p. 
110;  Coal,  p.  373 ;  Copper,  p.  69 :  Mineral  waters,  p.  684 ;  Natural  gas,  p.  495. 
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H3 
Day,  D.  T. — Mineral  Besources  of  the  United  States.    Calendar  Year 
1888.   David  T.  Day,  Chief  of  Division  of  Mining  Statistics  and  Tech- 
nology.   Dept.  of  the  Interior.    U.  S.  Geological  Survey.    J.  W. 
Powell,  Director.    Washington,  1890. 

This  Yolume  contains  the  following : 

Brick  production,  pp.  56i,  665;  Cement  firom  natural  rock,  p.  551;  Coal, 
pp.  171, 199,  200,  285-289;  Coke,  pp.  395,  397,  398,  400,  404,  405,407,411-412;  Iron, 
pp.  14,  23;  Lime,  pp.  555,  556;  Limestone,  p.  540;  Mineral  Springs,  pp.  627, 
630;  Spelter,  p.  92;  Steel,  p.  14;  Structural  material,  p.  528. 

144 

FEATHEBSTONHA.nGH,  G.  W. — Geological  report  of  the  Examination 
made  in  1834  of  the  Elevated  Country  between  the  Missouri  and  Bed 
Elvers.  By  G.  W.  Featherstonhaugh,  U.  S.  Geologist.  Washington, 
1836.    97  pp. 

Foster,  J.  W.  and  Whitney,  J.  D Beport  on  the  Geology  of  the 

Lake  Superior  Land  District:  by  J.  W.  Foster  and  J.  D.  Whitney, 
United  States  Geologists.  Part  II.  The  Iron  Begion,  together 
with  the  General  Geology.  37  plates,  3  maps.  Washington,  1851. 
Special  Session,  March,  1851.    Executive  No.  4.    Plates.    406  pp. 

An  account  of  the  Iron  Ores  of  Missouri  is  given  on  pages  61-63. 

146 

Hall,  J. — Observations  on  the  Carboniferous  Limestone  of  the  Bound- 
ary Survey  Collections,  and  its  relations  with  the  Carboniferous 
Limestones  of  the  Mississippi  Valley.  By  James  Hall  of  Albany, 
New  York.  4  pp.  <Bepoi't  of  the  United  States  and  Mexican 
Boundary  Survey.    Vol.  I,  Part  II:  pp.  123-125, 1857.     Quarto. 

H7 
Hall,  J. — Letter  from  Prof.  James  Hall  of  New  York,  containing 
observations  on  the  geology  and  palaeontology  of  the  country 
traversed  by  the  expedition,  and  notes  upon  some  of  the  fossils  col- 
lected on  the  route.  <Exploration  and  Survey  of  the  Valley  of  the 
Great  Salt  Lake  of  Utah,  including  a  reconnoissance  of  a  new 
route  through  the  Bocky  Mountains.  By  Howard  Stansbury, 
Washington,  1853.    Appendix  E.    390-414. 

it  would  seem  firom  the  letter  that  the  specimens  below  named  were  col- 
lected on  the  Kansas  side  of  the  river,  bat  the  locality  given^in  the  descriptions 
would  show  them  to  be  from  the  Missouri  side  of  the  river,  and  in  one  case  the 
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statement  is  expressly  made  that  the  locality. was  on  the  east  side.  All  the 
species  are  from  limestone  of  the  Carboniferous  period  ftrom  the  Missouri  river 
*near,'  'above'  or  *below'  Weston,  which  is  in  Platte  county,  Missouri. 

Spirifer  triplictUa,  page  410,  Pi.  IV,  Pig.  6,  a,b,e. 

Nueula  arata^  page  418,  PI.  II,  Fig.  5,  a,  6. 

PUurotomaria  corunula,  page  413,  Pi.  II,  Fig.  6,  a,  6,  e,  d, 

Productua  (sp.  indet.)  page  411,  PI.  Ill,  Fig.  4. 

TerebrahUa  mbtUUa,  page  409,  PI.  IV,  Fig.  1,  a,  6,  2,  a,  6. 

Spirifer  hmiplxcata,  page  409,  Pi.  IV,  Fig.  3,  a,  6. 
The  following  are  also  figured  and  redescrlbed : 

S.  odoplieataT  Sowerby  {SpiHfer  KentackyentM,  Shum.),  page  409,  PI.  IV,  Fig. 
4,  a,  h, 

CKoneUB  variolata^  DeKonlnck,  page  410,  PI.  Ill,  Fig.  1,  a,  6. 

ProduGtu9  covtatw  {?),  Sowerby,page  411,  PL  III,  Fig.  2. 

148 

HuMPHBEYS,  A.  A.  AND  ABBOT,  H.  L. — Beport  upon  the  Physics  and 
Hydraulics  of  the  Mississippi  Biver,  to  the  Bureau  of  Topographical 
Engineers,  War  department  By  Oapt.  A.  A.  Humphreys  and  Lieut. 
H.  L.  Abbot,  J.  B.  Lippincott  &  Co.,  Phil.,  4to.  466  pp.  and  app., 
146  pp.,  maps  and  charts. 

149 

Humphreys,  A.  A.  and  Abbot,  H.  L. — Beport  upon  the  Physics  and 
Hydraulics  of  the  Mississippi  river,  etc.  Beprinted  with  Additions. 
Washington,  1876.    4to.    xxiii  and  691  pp. 

This  Is  No.  13  of  the  Professional  Papers  of  the  Corps  of  Topographical 
Engineers  of  the  U.  S.  Army.  It  contains  the  geology  of  the  banks  of  the 
river. 

Lewis  and  Cla.bkb. — Travels  to  the  Source  of  the  Missouri  Biver  and 
across  the  American  Continent  to  the  Pacific  Ocean,  performed  by 
order  of  the  Government  of  the  United  States  in  the  years  1804, 
1805  and  1806.  By  Captains  Lewis  and  Clarke;  published  from 
the  official  report,  and  illustrated  by  a  map  of  the  route  and  other 
maps.  London :  Printed  for  Longman,  Hurst,  Bees,  Orme  &  Brown. 
Paternoster  Bow.    1814.    Quarto.^ 

Long,  S.  H.— Account  of  an  expedition  from  Pittsburg  to  the  Bocky 
Mountains,  performed  in  the  years  1819  and  1820,  under  command 
of  Major  S.  H.  Long.  Pliiladelphia.  1823.  The  Atlas  accompany- 
ing it  was  issued  in  1822. 

iDr.  Elliott  Conei,  U.  S.  A.,  in  BoUeUn  No.  6  of  theU.  8.  Geological  and  Geographical 
Survey  of  the  Territoriei,  glTCi  the  bibliography  of  fifteen  other  editions  ox  rewritings  of  this  work , 
and  two  editions  of  the  President's  Hessage  transmitting  It  to  Congress. 
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Mabgou,  Jules  and  J.  B. — Mapoteca  Geologies  ikmerieana*  A  Oata- 
logae  of  Geological  Mapa  of  America  (North  and  Bontb)  1702^1881. 
In  geographic  and  chronologic  order*  By  Jalea  Harcon  and  John 
Belknap  Marcon.  T^aahington:  Government  Printing  office,  1884* 
184  pp. 

TbU  U  BaUetln  No.  7  of  the  U.  8.  Geologloftl  8urref . 

Nicollet,  L  N. — Report  intended  to  illoatrate  a  map  ot  the  HjdrO' 
graphical  Baain  of  the  Upper  Miaaiasippi  ffiver,  mada  bj  I.  ST*  Kteolkrt 
wh9e  in  etmploj  ander  the  Bnrean  of  the  Corpa  ot  TopograpbU^ 
Engineera.  Feb.  16, 1 84  L— Ordered  to  be  ptinted,  wmA  2M  addf  tfoMi 
copiea  for  the  nae  of  the  Senate*  Waahington:  Mairft  Birea^ 
Printera.    184a    168  pp. 

InfomiAtloo  is  giren  in  regard  to  the  roeks  of  the  MiMiaif|if4  Mm4  Mimmri 
riTen. 

»54 
Owen,  D.  D. — Deaeription  of  the  CartMMuli^oaa  B^tkB  ut  Ltrwa,  im- 
eluding  that  of  a  Coal-IEeld  weat  of  tlie  Mtaaiaaipt^  fjm^  KV^/  i* 
Iowa  and  partlj  in  Miaaoori,  the  extent  and  Itanta  m^w  for  ike  Iknn 
time  defined  in  tUa  Bepcut,  and  hid  dawm  ob  the  larfSft  ihaf^t^ffi^saA 
Hap  aceoBpaaTing  it;  with  deaqipti—a  af  awnde;.  t^mm,A\td  mst> 
tiona.  paaamg  in  two  direetiofia  throBgh  the  heart  af  tMaC«aMM4; 
one  aeriea  al^ng  the  VaUej  of  the  ybwmmri  itrcr ;  mA  the  vth#rr 
•oiea  «p  the  ralley  of  the  Dea  Hmmm.  <Xe^mti  #f  a  ^i^gri^^^feaJ 
Sarvej  of  Wiae<wsi&,  Iowa  at*d  yUmtmm^M :  aed  MKad<cirta8f  #f  a 
P<»rtiM  of  2^c^«aka  Territafj.    Ej  Darid  IMeOweau    PUl  14^^ 


Tltf^  aiifn^  ftA^^StM  If  Okufi.  Ill,  pa^et  10lhmL 


WiLUAma.  A.    3CMrd  Beafwreca  #r  the  VutktA  f^m^at.    A&iirt  V|^ 
C%Mf  «f  Drrkafoi  #f  Jfjidbug  JSeuaiatka  aed  Tixeiftiitadis^. 
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Williams,  A.  Mineral  Besonrces  of  the  IlDited  States.  Calendar 
years  1883  and  1884.  Albert  Williams,  Jr.,  Chief  of  Division  of 
Mining  Statistics  and  Technology.  Dept  of  the  Interior.  U.  8. 
Geological  Survey.    J.  W.  Powell,  Director.    Washington,  1883. 

This  Yolame  has:  Coal,  pp.  51-52;  (}obalt,  pp.  545-^46;  Copper,  p.  342; 
Iron  ore,  pp.  268-270 ;  Lead,  pp.  425-427 :  Lithographic  stone,  p.  935  ;  Mineral 
waters^  pp.  982-983 ;  Salt,  p.  843 ;  Tin,  p.  602 ;  Tungsten,  p.  574 ;  Zinc,  pp.  475-476. 
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157 

Bboadhead,  G.  G. — Missouri,  [Bnilding  Stones  of.]  By  G.  C.  Broad- 
head.  <Report  on  the  Bnilding  Stones  of  the  United  States  and 
Statistics  of  the  Quarry  Industry  for  1880.  Part  of  Vol.  X,  pp. 
265-274. 

This  gives  a  general  geological  section  of  the  State  and  a  description  of 
the  building  stone  of  the  different  formations. 

The  above  volume  also  contains  a  table  showing  the  amount  and  kinds  of 
rocks  quarried  in  Missouri,  at  pp.  94-97. 

158 

Chauvbnbt,  W.  M. — Notes  on  the  Samples  of  Iron  Ore  collected  in 
Missouri.    By  W.  M.  Ohauvenet     <Vol.  XV,  pp.  403-420. 

Many  maps,  sections  and  sketches  of  Missouri  mines  are  given. 

Eldbidge,  G.  H. — The  Industries  of  the  Base  Metals  (Lead,  Zinc  and 
Copper)  in  the  Census  Year.  By  Geotge  H.  Eldridge.  <Vol.  XV, 
pp.    804-830. 

160 

HiLGAED,  E.  W Report  on  Cotton  Production  in  the  United  States. 

By  Eugene  W.  HUgard,  Ph.  D.     <Vol.  V. 

This  contains  a  map  showing  the  geology  of  that  part  of  the  State  where 
cotton  is  raised ;  also  descriptions  of  it  in  the  text. 


PUBLICATIONS  OF  THB   UNITED  BTATBS  GOYEBNMSNT.  45 

i6i 

KiLLEBBEW,  J.  B. — Eeport  on  the  Galture  and  Oaring  of  Tobacco  in  the 
United  States.    By  J.  B.  Ejllebrew,  Special  Agent.     <Vol.  III. 

Chapter  X,  pp.94  to  102  relate  to  Silsaouri,  and  the  author  acknowledges 
indebtedness  to  Prof.  Swallow  for  a  description  of  the  soils  of  Missouri,  with 
their  geological  derivation. 

162 

LouaHBiDGB,  B.  H. — Beport  on  Gotten  Prodnction  in  the  State  of 
Missonri,  with  a  brief  description  of  the  agricoltoral  features  of  the 
State  in  general,  and  especially  of  the  cotton  producing  counties. 
By  B.  H.  Loughridge,  Ph.  D.,  Special  Agent.  31  pp.  <Vol.  V, 
pp.  493-529. 

163 

Pegkham,  S.  F. — Production,  Technology  and  Uses  of  Petroleum  and 
its  Products.    By  S.  F.  Peokham.     <Vol.  X. 

The  report  notices  Bitumen  in  Missouri,  page  20,  and  Petroleum  in  Mis- 
souri, page  26. 

164 

Prime,  F. — The  Coals  of  the  United  States.  By  Frederick  Prime,  Jr., 
Ph.  D.     <Vol.  XV,  pp.  603-617. 

The  '^Missouri  Coal  Field''  is  disposed  of  in  a  single  short  paragraph  at 
page  616. 

165 
PoRTEB,  D. — Beport  of  the  Water-Power  of  the  Begion  Tributary  to 
the  Mississippi  river  on  the  West,  below  Dubuque,  Jo.    By  Dwight 
Porter,  Ph.  D.     <Vol.  XVII. 

This  contains  much  relating  to  the  geology  of  the  Missouri  streams. 

166 

PuMPELLT,  B. — Beport  on  the  Mining  Industries  of  the  United  States. 
Geographical  and  Geological  Distribution  of  the  Iron  Ores  of  the 
United  States.     By  Baphael  PumpeUy.     <Vol.  XV,  pp.  3-36. 

This  has  a  map,  sections  and  descriptions  of  the  Missouri  Iron  ores. 

167 

PuMPELLT,  B Directory  of  Mines  and  Metallurgical  Establishments 

East  of  the  100th  Meridian,  and  of  the  Mines  of  Bituminous  Goal 
and  Lignite  in  the  Western  States  and  Territories.     <Vol.  XV. 

Ck)al  Mines  of  Missouri,  pp.  896-897 ;  Iron  Mines,  pp.  948-949 ;  Lead  and 
Zinc  Mines,  pp  978-979;  Barytes,  p  983;  Nickel  and  Cobalt,  p.  987. 
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i68 

Dbsobiption  of  thk  Lbad  Mines  m  Uppeb  Louisiana.  Oommu- 
nioated  to  OongresB  by  Amos  Stoddard,  Captain,  First  Oivil  Com- 
mandant of  Upper  Louisiana,  dated  November  8,  1804.  2nd  Ses- 
sion, 8th  Congress.    'So.  103.     <yoL  I,  pp.  188-191. 

This  desorlbes  the  nnmber,  extent,  situation  and  names  of  the  lead  mines, 
and  gives  manner  of  working  the  mines  and  smelting  tbe  ore. 

169 

Lbad  Mines  in  the  Louisiana  Tebbitoby.  Communicated  to  the 
House  of  Bepresentatives,  June  25, 1812.  1st  Session,  12th  Con- 
gress.   No.  204.     <Vol.  n,  page  380. 

This  is  a  report  on  the  lead  mines  in  the  northern  part  of  the  territory,  or 
what  is  now  Missoari,  by  Edward  Tifl9n. 

170 

Lead  Mines  and  Salines.  Beport  of  Alexander  McNair,  Begister 
for  the  District  of  St.  Louis,  Missouri.  2nd  Session,  14th  Con- 
gress.   No.  248.     <Vol.  Ill,  pp.  235-238. 

This  document  also  has  "  Lead  Mines  and  Salines.  Beport  of 
Moses  Austin,  Esq.,  dated  Mine  a  Burton,  Washington  county,  Mis- 
souri Territory."     <Same  volume,  page  238  and  map. 

The  title  of  the  map  is :  ^'  Sketch  of  the  Lead  Mine  District  in 
Washington  county,  Missouri  Territory.  General  Land  Office,  Dec. 
10th,  1816.    Joseph  Meigs."    Scale  2  ms.  to  1  inch. 

171 

Lead  Mines  in  Missoubi.  Communicated  to  the  Senate  May  7, 1822. 
Ist  Session.    17th  Congress.    No.  364.     <Vol.  Ill,  pp.  492-496. 

This  contains  a  report  from  George  Bomford,  Lieut -Colonel  of  the  Ord- 
nance  Department,  in  which  the  lead  mines  of  Missoari  are  described. 
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172 

Salt  Springs  and  Lead  and  Copper  Mines.  Communicated  to 
the  Hoase  of  Bepresentativefi  March  30,  1824.  let  SesBioD.  18th 
Congress.    No.  406.     <Vol.  Ill,  pp.  572-614. 

This  oontaiDB  a  list  of  the  Salt  Springe  in  MiBsouri  or  page  572 ;  also  MId 
erals  in  Missouri,  with  history,  statistics  and  titles  of  the  lead  mines,  on  pp. 
575-614.    The  latter  includes  the  report  of  Moses  Austin  on  the  lead  mines  in 
Ste.  Genevieve,  Washington  and  St.  Louis  counties,  on  pp.  60S^-613. 

Lead  Mines  and  Salt  Springs.  Dated  Feb.  7, 1826.  Ist  Session. 
19th  Congress.    No.  467.     <Vol.  IV,  pp.  369-379. 

This  is  an  extended  report  by  Lt.-Col.  Bomford,  on  the  manner  of  mining, 
kind  of  ores,  situation  and  extent  of  mining  country  in  Missouri,  with  an 
account  of  the  topography  of  the  country ;  also  Abstract  of  Leases  of  Lead 
Mines  in  Missouri,  by  George  Graham. 

174 

Lead  Mines  and  Salt  Springs  in  Missouri.  Communicated  to 
the  Senate  by  the  Chairman  of  the  Committee  on  Pablic  Lands, 
December  27, 1826.  2nd  Session.  19th  Congress.  No.  507.  < Vol. 
IV,  pp.  590-591. 

This  contains  lists  of  lands  reserved  from  sale  on  account  of  salt  springs. 

175 
LEA.D  Mines.    Commauicated  to  the  House  of  Bepresentatives  Jau'y 
7,  1828.     1st  Session,  20th  Congress.    No.  568.     <Vol.  V,  pp.  4-6. 
This  is  a  report  by  Lt.-Col.  George  Bomford  on  the  rnines  of  Missouri. 

176 

Sale  of  the  Lead  Mines  in  Missourl  Communicated  to  the 
House  of  Bepresentatives  January  30,  1828.  1st  Session.  20th 
Congress.     No.  593.     <Vol.  V,  pp.  76-77. 

178 

Application  of  Missouri  for  authority  to  sell  her  school  lands  and 
salines,  and  for  the  sale  of  the  Mineral  Lands  within  her  limits. 
Communicated  to  the  Senate,  Jan.  5, 1829.  Memorials  of  the  Legis- 
lature of  Missouri.    December  11, 1828.     <Vol.  V,  pp.  199-200. 
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179 

Message  from  the  Pbebident  of  the  United  States,  transmit- 
ting the  information  reqaired  by  a  resolution  of  the  House  of  Rep- 
resentatives respecting  the  Lead  Mines  of  Missouri.  May  7,  1822. 
Printed  by  order  of  the  Senate  of  the  United  States.  Washington : 
1822.    19  pp. 

180 

Lead  Mines — Illinois  and  Missouri.  Message  from  the  President 
of  the  United  States,  transmitting  the  information  required  by  a 
Resolution  of  the  House  of  Representatives,  of  8th  May  last,  in 
relation  to  the  Lead  Mines  belonging  to  the  United  States,  in  the 
States  of  Illinois  and  Missouri.  Dec.  8, 1826.  Read,  and  laid  upon 
the  table.  Washington :  1826.  19th  Congress,  2nd  session.  [Doc. 
No.  7.]    Executive.    13  pp. 

181 

Statement  in  relation  to  the  Lead  Mines  and  Salt  Springs  in  Missouri. 
Laid  before  the  Senate  by  the  Chairman  of  the  Committee  on  Public 
Lands.  December  27, 1826.  Printed  by  order  of  the  Senate  of  the 
United  States.  Washington:  1826.  19th  Congress,  Second  Ses- 
sion.   [9.J     6   pp. 

182 

Lead  Mines.  Letter  from  the  Secretary  of  War,  transmitting  the  in- 
formation required  by  a  resolution  of  the  House  of  Representatives 
of  the  2d  inst.  in  relation  to  the  Lead  Mines  of  the  United  States. 
January  7, 1828.  Rea'^  and  referred  to  the  Committee  on  the  Pub- 
lic Lands.  Washington  :  1828.  20th  Congress,  1st  Session,  Ho.  of 
Reps.    War  Dept.    [Doc.  No.  45.]     10  pp. 

Report  from  the  Secretary  of  War  in  relation  to  Lead  and  Lead 
Mines  in  Missouri.  April  8, 1828.  Printed  by  order  of  the  Senate 
of  the  United  States.  Washington,  1828.  20th  Congress,  1st  Ses- 
sion.   [169.]     7  pp.  and  2  folded  pages. 
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184 

Message  fbom  the  President  of  the  United  States,  transmitting  a 
report  of  the  Secretary  of  War,  and  of  the  Commissioner  of  the 
General  Land  Office,  in  relation  to  the  Salt  Springs  and  Lead  and 
Copper  Mines.  March  30, 1824.  Bead.  Ordered  that  it  lie  npon 
the  table.  Washington,  1824, 147  pp.  18th  Congress,  1st  Session. 
fl28.1 

185 
OEOLoaiGAL  SUBYBY. — Memorial  of  the  Legislature  of  Missouri,  rela- 
tiYC  to  a  Geological  SorYey  of  that  State.    Feb.  29,  1849.    30th 
Congress,  2d  Session,  Ho.  of  Beps.,  Miscellaneous,  No.  58,  3  pp. 

186 

Babnet,  J. — Survey  of  route  from  BU  Louis  to  Fulton,  made  in  1850 
by  the  Bureau  of  Topographical  Engineers,  War  Dept.  By  Joshua 
Barney,  C.  E.* 

187 

Babney,  J. — Beport  of  a  Survey  from  St.  Louis  to  the  Big  Bend  of 
Bed  Biver.    By  Joshua  Barney.    Washington.    1852.* 

188 

Johnston,  J.  E.— Beconnoissance  of  a  raUroad  route  from  Neosho, 
Mo.,  to  the  Bio  Grande,  by  Lt.  Col.  Joseph  E.  Johnston.  House, 
Ex.  Doc,  No.  103.  1st  Session,  35th  Congress.* 

189 

Nobthebn  Boundaby  of  Missoubi.  December  31, 1842.  Beferred 
to  the  Committee  on  the  Territories.  27th  Congress,  3d  Session. 
Ho.  of  Beps.,  Doc.  No.  38,  43  pp 

190 

Owen,  D.  D. — Beport  of  a  geological  exploration  of  a  part  of  Iowa, 
Wisconsin  and  Iliinois  in  1839.    By  David  D^e  Owen.    1840.* 

Message  President  of  the  United  States  concerning  the  Mineral 
lands  of  the  United  States.  1st  Sess.  26th  Cong.  H.  B.  Ex.  Doc. 
No.  239,  pp.  9-116.* 

Also  republication  with  slight  revision  in  1844  in  Senate  Doc. 
No.  407  of  28th  Congress.* 

This  is  one  of  the  earliest  pablloations  proposing  the  geological  classifica- 
tion of  the  Mlssoorl  rocks. 
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191 

Owen. — Report  on  Ghippewa  Land  District.* 

Contains  nnmeroas  Bections  of  CarboniferouB  limestone  in  Mississippi  and 
Missoari  Valleys. 

192 

MiNBBAL  Lands. — Beport  of  the  Colonel  of  Ordnance  in  relation  to 
the  Mineral  lands  of  Missoari.    Washington,  1836.* 

193 
Bboadhead,  O.  O. — Missoari — ^its  Mineral  Besoarces.    8  pp.     <Be- 
port  of  n.  8.  Oommissioner  of  Statistics,  1889,  pp.  461-468. 

194 

jAivasoN,  J. — Beport  on  the  Goal  Fields  and  Goal  Mines  on  the  Western 
Waters.    By  J.  Jamison.    Washington.    1862. 

This  describes  tlie  cannel  ooal  of  Callaway  county. 

19s 
Johnson,  W.  B. — A  Beport  to  the  Navy  Department  of  the  United 
States,   on  American    Goals  applicable  to  steam  navigation  and 
other   porposes.    By    Walter    B.  Johnson.     Washington.    1844. 
Senate.    28th  Gongress.    Ist  Session.    386. 

Contains  an  analysis  of  coal  from  the  Osage  river,  on  page  539. 

196 

Pike,  Z.  M. — Accoant  of  Expeditions  to  the  Soorces  of  the  Mississippi 
and  through  the  Western  Parts  of  Louisiana,  to  the  Sources  of  the 
Arkansaw,  Eans,  LaPlatte  and  Piere  Juan  Bivers :  Performed  by 
order  of  the  Government  of  the  United  States  During  the  years 
1805, 1806  and  1807.  And  Tour  through  the  Interior  Parts  of  New 
Spain,  when  Conducted  through*  these  Provinces,  by  order  of  the 
Captain-General,  in  the  year  1807.  By  M^jor  Z.  M.  Pike.  Phila., 
1810;  490  pp.,  6  maps,  3  folded  tables.    Portrait. 

197 

Pike,  Z.  M. — Exploratory  Travels  through  the  Western  Territories  of 
North  America:  Comprising  a  Voyage  from  St.  Louis,  on  the  Missis- 
sippi, to  the  Source  of  that  river,  and  a  Journey  through  the 
Interior  of  Louisiana,  and  North-eastern  provinces  of  New  Spain. 
Performed  in  ihe  years  1805,  1806  and  1807,  by  Order  of  the  Gov- 
ernment of  the  United  States.    By  Zebulon  Montgomery  Pike, 
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Major  6th  Begt.,  United  States  Infantry.  London:  Printed  for 
Longman,  Hurst,  Bees,  Orme  and  Brown.  Paternoster-Bow,  1811. 
4^  436  pp. 

198 

White,  0.  A. — Oontribations  to  Invertebrate  Paleontology  No.  8 :  Fos- 
sils from  the  Carboniferous  Bocks  of  the  Interior  States.  By  0. 
A.  White,  M.  D.  <Twelfth  Annual  Beport  of  the  United  States 
Geological  and  Geographical  Survey  for  the  year  1878,  by  F.  Y.  Hay- 
den.    Washington.    1883 ;  pp.  155-171.    4  plates. 

The  following  species  are  described : 

Chonophyllum  Sedalien$e,  page  157,  PI.  39,  Fig.  3a. 

Miehiliniaf  placentay  page  157,  PI.  39,  Figs,  la,  5,  e,  d, 

M.  expansay  page  158,  PI.  39,  Figs.  2a,  6. 

LUhostrotion  mierostylumy  page  159,  PI.  40,  Fig.  7a,  all  from  the   Chouteau 
Limestone  (Kinderhook  division  Hubcarboniferous  Series),  Sedalia. 

NaUcoptia  monUifera,  page  168,  PI.  42,  Fig^.  3a,  5,  e.  Upper  Coal  Measures, 
Pleasant  Hill. 

Pleuroiomaria  Broadheadi,  page  169,. PL  42,  Figs,  la,  b. 

Conularia  erttatula,  page  170,  PI.  42,  Fig.  4a,  both  from  the  Coal  Measures,  Kan- 
sas City. 
The  following  are  noticed  as  found  in  Missouri : 

ZaphrenHa  ealceola,  W.  &  W.    Chouteau  limestone  at  Sedalia. 

Rhynehonella  Ottumtoa,  White,  St.  Louis  limestone,  various  localities. 

199 

WiSLiZBNUS,  Al. — Memoir  of  a  tour  to  Northern  Mexico,  connected  with 
Col.  Doniphan's  Expedition,  in  1846  and  1847.  By  A.  Wislizenns, 
M.  D.;  [with  a  scientific  appendix  and  three  maps.]  ( )  Wash- 
ington: Tippin&  Straper,  Printers.  1848.  Senate  Mis.  Doc,  No. 
26,  1st  Session,  30th  Congress. 

This  tour  was  commenced  at  St.  Louis  in  1846. 

200 

WooDWABD,  B.  S. — Latitudes  and  longtitndes  of  certain  points  in 
Missouri,  Kansas  and  New  Mexico,  by  Eobert  Simpson  Wood- 
ward. <United  States  Geological  Survey,  J.  W.  Powell,  Director. 
Bulletin  49,  Washington,  1888.     133  pp. 
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SMITHSONIAN  INSTITUTION,  ANNUAL  BEPOBTS. 


30I 

Bboadhbad,  O.  0. — Prehistoric  Evidences  in  Missouri,  by  0. 0.  Broad- 
head.     <Beport  1879,  pp.  350-359.    11  Figs. 

Human  foot-prints  are  noticed  on  pp.  807-369,  and  accoants  of  several  such 
Missouri  specimens  are  given. 


SMITHSONIAN  OONTBIBUTIONS  TO  KNOWLEDGE. 


202 

Lbidy,  J. — Memoir  on  the  Extinct  Species  of  American  Ox.    By  Jo- 
seph Leidy,  M.  D.    20  pp.,  5  plates.     <yol.  Y,  Washington,  1853. 

Mentions  specimens  from  New  Madrid  and  from  Benton  oonnty. 


UNITED  STATES  AGEIOULTUEAL  BEPOBTS. 


203 

Dodge. — Mineral  Fertilizers  of  the  Mississippi  valley.    35  pp.  and  3 
Geological  maps.     <Beport  for  1869,  page  548. 

The  geology  and  fertilizers  of  Missouri  are  given  on  pp.  560-562,  and  one 
of  the  maps  includes  the  State. 

204 

Swallow,  G.  0. — Grape-culture  in  MissoarL    By  G.  0.  Swallow.    6 
pp.     <Beport  for  1857,  page  232. 


:p  A^Tijrp  III. 

Publications  of  State  Geological  Surveys  other 

than  that  of  Missouri. 


REPOETS  OF  THE  ARKANSAS  GEOLOGICAL  SURVEY. 


205 

Owen,  D.  D. — First  Report  of  a  Geological  Reconnoissance  of  the 
Northwestern  Ooanties  of  Arkansas,  made  during  the  yearB  1857 
and  1858.    By  David  Dale  Owen.    Little  Rock.    1858. 

The  lead  bearing  formations  of  Missouri  are  described  on  pp.  105-109. 


REPORTS  OF  THE  ILLINOIS  GEOLOGICAL  SURVEY. 


206 

Meek,  F.  B.  and  Worthbn,  A.  H. — Descriptions  of  Invertebrates 
from  the  Carboniferous  System.  By  F.  B.  Meek  and  A.  H.  Worthen. 
<Vol.  II,  pp.  143-423.    1866. 

The  following  Missouri  localities  are  given : 
Sphenopterium  enorme^  M.  &  W.,  page  146,  PI  14,  Figs,  la,  16,    Kinderhook 

group,  ClarksviUe. 
Khynehonella  Missourienna,  Shumard,  page  153,^1. 14,  Figs.  4a,  46,  Kinderhook 

group,  Chouteau  Springs,  and  numerous  other  localities. 
Spirifer  cooperenaUy  Swallow,  page  155,  PL  14,  Figs.  5a,  56,  same  as  last. 
Streparollua  lens,  Hall,  page  159,  PI.  14,  Figs.  7a,  76,  Chouteau  limestone  in 

Moniteau  and  adjoining  counties. 
Nautilus  digonusj  M.  &  W.,  page  163,  PI.  14,  Figs.  9a,  96,  9e,  9(2,  from  the  Kin- 
derhook group  at  several  places  in  Central  Missouri. 
Oligoporus  Danas^  M.  it  W.,  page  249,  PL  17,  Fig.  8,  from  the  Keokuk  at  Fenton, 

St.  Louis  county. 
Synirielasma  hemiplieata,  Hall,  page  323,  Fig^.  37,  a  and  6,  Upper  Coal  Measures, 

Northern  Missouri. 
Coseinium  plumosum^  Prout,  page  414,  PI.  22,  Figs.  3,  3a,  lower  beds  of  St  iLouis 

group,  Barretts  Station,  St.  Louis  county. 
Cyclopora  fungia,  Prout,  page  419,  PL  22,  Figs.  9,  9a,  96,  Keokuk  group,  St. 

Francisville. 
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MsBE,  F.  B.  AND  WoBTHSN,  A.  H. — ^Paleontologj  of  IllinoiB.  <yol. 
Ill,  pages  280-M5.    1868. 

Defleribes  the  following  species : 

Striatopora  MmauriensiB^  page  909,  PI.  7,  Fig.  4,  from  limestone  of  sge  of '^Shaly 
limestone,''  of  the  New  York  Lower  Helderberg  dlTision  of  the  Upper 
Silurian,  Bailey's  Landing,  Perry  ooonty. 

Zpffo§pira  mibameavoj  page  380,  Fl.  7,  Figs,  la,  6,  e,  <<,  from  limestone  of  the  age 
of  the  Delthyris  shale  of  tlie  N.  Y.  Lower  Helderberg,  Bailey's  Landing, 
Perry  county. 

Flatyeeraa  wbundaUan^  page  387,  PL  7,  Figs.  13a,  6, 14a.  6,  from  limestone  rep- 
resenting ''Shaly  limestone,"  same  locality. 

• 

The  following  localities  are  also  given : 
Camarocy$tiU8  Shumardij  M.  &  W.,  page  299,  PI.  I,  Figs,  la,  6. 
C.  Shumardi  yar.  obeonieus^  M.  A  W.,  page  294,  PI.  I,  Figs.  2a,  6,  both  fh>m 

Trenton  diyision  of  the  Lower  Silurian  at  Cape  Oirardeaa. 
EdriocrinuB  poeUUfarmU,  Hall,  page  370,  PI.  7.  Figs.  5a,  6.  ''Shaly  Limestone," 

Bailey's  Landing. 
OrthU  hyhrida^  Sowerby  ?  page  371,  PI.  7,  Figs.  7a,  6,  e,  d^  same  as  last. 
O.  suhearinata^  Hall,  page  378,  PL  7,  Figs.  6a,  6,  e,  <f,  same  as  last. 
Sirophamena  (StrophodotUa)  cavumbanuy  Hall?  pag«-;374,  PI.  7,  Figs.  10a,  6,  from 

Delthyris  Hhaly  limestone,  Bailey's  Landing. 
Meritia  Icevia^  Yannxem  ?  page  376,  PI.  7,  Figs.  8a,  6,  e,  same  as  last. 
JV-ematoignraf  imhrieata^  Hall,  page  381,  PI.  7,  Figs.  2a,  6,  e,  d^  e,  same  as  last. 
OyrHna  Dalmani^  Ball,  page  383,  PI.  7,  Figs.  8a,  6,  same  as  last. 
Spirifer  perlameUosua,  HaU,  page  384,  PL  7,  Figs. 9  a,  6,  same  as  last. 
PUUyceroB  apiraU^  Hall,  page  389,  PL  7,  Figs.  12  a,  6,  e,  Lower   Helderberg. 

Bailey's  Landing. 
P.  (Orthonychia) pyramidatum^  Hall?    page  389,  PI.  7,  Fig.  11,  same  a^  last. 
Aeidaapia  hamata^  Conrad,  page  390,  PI.  7,  Fig.  16,  same  as  last. 

2o8 

Xewbbbbt,  J.  8.  AND  WoBTHBN,  A.  H. — Descriptions  of  l^ew  Species 
of  Vertebrates,  mainly  from  the  Sab-carboniferoas  Limestone  and 
Goal  Measures  of  Illinois.  By  J.  S.  Newberry  and  A.  H.  Worthen. 
<Vol.  II,  pages  9-141.    1806. 

Describes  the  following  species : 
Cladodua  spinoaua,  page  22,  PI.  I,  Figs.  3,  3a. 
O,  /«roa:,page  26,  PI.  I,  Figs.  11,  11a. 
Cftemanihua  UnacarUhusf  castatua,  page  120,  PI.  XII,  Fig.  2. 
C.  graeillimua,  page  126,  PI.  XIII,  Fig.  3. 
Daetylodua  prineepa,  page  46,  PI.  Ill,  Figs.  6,  6a,  66. 
Deltodua  rhomboideua,  page  100,  PI.  IX,  Fig.  8. 
Hotnacanthtis  gibboeuBf  page  113,  PI.  XII,  Fig.  1. 
H.f  rectua^  page  116,  PI.  XII,  Fig.  6. 
Leptoeanthust  oecidentalUy  page  116,  Pi.  XII,  Fig.  2. 
Orodua  plicatuajptLge  63,  PI.  lY,  Fig.  6,  all  firom  the  St.  Lonls  Limestone  at 

St.  Louis. 
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Helodus  consolidaiua^  page  87,  PI.  VI,  Figs.  1,  la,  2,  2a,  from  the  Keokuk  Lime- 
stone, St.  Francisville. 

209 

Newberry,  J.  S.  and  Worthbn,  A.  H.    Descriptions  of  Fossil  Ver- 
tebrates.   By  J.  S.  Newberry  and  A.  H.  Worthen.    <Vol.  IV,  pages 
343-374.     1870. 

Tlie  following  species  are  described : 

Cladodua  iaehypus,  page  354,  PI.  IV,  Figs.  6,  6a. 

C.  elegans,  page  354,  PI.  IV,  Fig.  9. 

Polyrhizodus  LUioni,  page  357,  PI.  IV,  Figs.  10,  10a. 

SandaloduB  craaaus^  page  369,  PI.  IV,  Figs.  3,  3a,  all  from  the  St.  Louis  Lime- 
stone, St.  Louis. 

DeUodua  LUtoni,  page  367,  PI.  IV,  Figs.  8,  8a,  firom  Lower  Carboniferous  Lime- 
stone,  Boone  county. 

DalmanUes  tridmUferua^  Shumard,  page  391,  PI.  7,  Fig.  16,  Shaly  Limestone, 
Bailey's  Landing. 

Plaiyeemaf  reveraum,  Hall,  page  508,  PI.  15,  Figs.  4a,  6  and  annexed  cut,  Bur- 
lington group,  at  Boonville. 

Produdua  magnua^  M.  &  W.,  page  528,  PI.  20,  Figs. 7  a,  5,  c,  Keokuk  of  St.  Gene- 
vieve county. 
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Newberry,  J.  S.  and  Worthen,  A.  H.    Descriptions  of  Inverte- 
brates from  Carboniferous  System.     <Vol.  V,  pp.  321-619.    1873. 

This  describes : 

Myalina  St  Ludovici,  Worthen,  page  540,  PI.  22,  Fig.  3,  from  the  St.  Louis  Lime- 
stone at  St.  Louis. 
It  also  has  description  and  figure  of 

conularia  Miaaourienaia,  Swallow,  page  541,  PI.  22,  Fig.  5. 

211 

Worthen,  A.  H. — Geological  Survey  of  Illinois.    By  A.  H.  Worthen, 

<Vol.  I.    1866. 

In  Chapter  III,  on  Sub-carboniferous  Limestone,  there  are  frequent  refer- 
ences to  the  groups  of  this  division  in  Missouri. 
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St.  John,  O.  and  Worthen,  A.  H. — Descriptions  of  Fossil  Fishes. 
By  Orestes  St.  John  and  A.  H.  Worthen.     <VoL  VI,  page  243.  1875. 
The  following  Missouri  species  are  described: 
Cludodua  eecentrieua,  page  272,  PI.  4,  Fig.  4. 

C.  englypheui,  paure  273,  PI.  14,  FIgS.  1-3. 
Deamiodua  tumidua,  page  339,  Pi.  Xa,  Figs.  7-9. 

D.  caaUlliferua,  page 341,  PI.  Xa,  Figs,  10, 11. 
Venuaiodua  Leidyi,  page  350,  Pi.  IX,  Figs.  1-4. 
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HarpaeoduM  ocddentalU^  page  355,  PI.  Xa,  Fig.  2. 

Chomatodtu  inenuaatiu,  page  359,  PI.  X,  Fig.  18. 

LUgodua  seUulifarmU,  page  366.  PI.  Xa,  Fig.  16. 

Tanaodua  Prcmuntius,  page  371,  PI.  XI,  Figs.  6-10. 

T.  9culptu$,  page  373,  PI.  XC,  Figs.  20-23. 

Pol^hizodus  amplua,  page  387,  PI.  XIII,  Fig.  13. 

Petalorhynehua pseudosagiittUus,  page 405,  Pi.  XII,  Figs.  1-4. 

P.  ciutor^ua,  page  406, Pi.  XII,  Figs.  7,8. 

Poiodus  quadraiua^  page  410,  PI.  XIII,  Figs.  6,  7. 

CienaeatUhua  pugiunctUua,  page  430,  Pi.  XXI,  Fig.  9. 

AaterojOyehius  St.  Ludovici^  page  437,  Pi.  XVI,  Figs.  3,  4. 

Oeisacanihua  aUllatua,  page  440,  PI.  XXI,  Fig.  10. 

DrepanaearUAua  reMrttca,  page  456,  PI.  XIX,  Figs.  5,  6. 

ErismacaTUhua MeCoyanus,  page  461,  PI.  XX[I,  Figs.  1-5. 

AfnaeatUhua  gibboaua,  page  464,  PI.  XXII,  Fig.  6. 

Marraeanthua  rectua^  page  466,  PI.  XXII,  Figs.  7-9. 

Qampaacanthm  iyjma,  page  472,  Pi.  XXII,  Fig.  12. 

O.  aquamoaua,  page  473,  PI.  XXII,  Fig.  13. 

LecracarUhua  unguiculua,  page  476,  Pi.  XXII,  Figs.  10, 11 . 

Oraeanihua  consimilia,  page  478,  PI.  XXII,  Fig.  15,  all  from  the  St.  Louis  Lime- 
stone at  St.  Louis. 

Lambodua  eoatatua,  page  280,  PI.  V,  Fig.  3. 

Deamioduaf  ligoniformia,  page  342.  PI.  Xa,  Fig3.  12-14. 

Df  fiabeUum,  page  343,  PI.  Xa,  Fig.  15. 
Liagodua  euHwt,  page  364,  PI .  Xa,  Figs .  20  -22 . 

Polyrhizodua  WiUia^nai,  page  384,  PI.  Xa,  Fig.  23;  PI.  XIU,  Fig.  11. 

Phyaonemua  parvulua,  page  453,  PI.  XVIII,  Figs.  11, 12. 

Oampaocanthuaf  UUua,  ptLge  474,  PI.  XXII,*  Fig.  14,  all  from  the  Keokuk   at 
BooDville. 

Venuatodua  ienuieriataiua,  page  348,  PI.  IX,  Figs.  19-24,  from  the  Keokuk  at  St. 
Francibville  and  Boonvllle. 

Ctmacanthus  Keokuk,  page  427,  PI.  XV,  Figs.  8,  a,  b,  c,  d,  e,  from  the  Keokuk 
at  Boonville  and  Legrande . 

C.  excavatus,  page  428,  PI.  XV,  Figs.  4,  5,  ft-om  the  Keokuk  at  Legrande. 

Baiacanthua  baeuliformia,  page 469,  Pi.  XXI,  Figs.  4-8,  ftom  the  Keokuk  at  Le- 
grande and  St.  FranciSYlUe. 

Lambodua calceolua,  page  281,  PI.  V,  Fig.  5,  ft-om  the  Keokuk  at  Legrande. 

Chomatodua  paralUlua,  page  358,  PI.  Xa,  Fig^.  3,  4,  from  the  Warsaw  beds  at 
Boonville. 

213 
St.  John,  O.  &  Wobthen,  A.  H. — Palaeontology  of  Illinois.    Descrip- 
tions of  Fossil  Vertebrates.     <Vol.  VII.   1883. 

The  following  Missouri  species  are  described : 
Coehliodua  VanHomii,  page  120,  PI.  VII,  Figs.  1-10. 
C.  obliquua,  page  126,  PI.  VII,  Fig,  17. 
Copodua  VanHomii,  page  229,  PL  XX,  Figs.  2,  3. 
Deltodopaia St.  Ludovici,  page  161,  PI.  XI,  Figs.  2-6. 
Deltoduaparvua.ptLgeWl,  PI.  IX,  Figs.  1-5. 
Deltopiyehiua  expanaua,  page  98,  PI.  V,  Figs.  ^13. 
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Physonemm  falcaiua,  page  262,  PI.  XXIV,  Fig.  6. 

PceciloduaSt.  Ludovici,  page  132.  PI.  VIII,  Figs.  8,  12. 

PBammodus  pUnua,  page 213,  PI.  XVI,  Figs.  1-4;  PI.  XVII,  FlgB.  1-4. 

PBcphodua  IcUusy  page  72,  PI.  II,  Figs.  1,3. 

VaHcinodus  f  timplex,  page  84,  PI.  IV,  Figs.  22-26. 

Xystrodua  imiiaius,  page  180,  PI.  VIII,  Fig.  2,  all  firom  the  St.  Louis  Lime- 
stone at  St.  Louis. 

DeUoduB  cindulus,  page  146,  PI.  IX,  Figs.  6,  7,  from  the  Warsaw  beds  at  Bar- 
rett's Station . 

DeUoptyehiua  Wachamuthi,  page  93,  PI.  V,  Figs.  1-5,  from  the  Keokuk  at 
Boonville . 

The  following  species  are  also  figured  : 
Cienacanthus  graeilUmua,  N .  &  W . 
Drepanaeanihua  reveraua,  St .  J .  &  W . 
Oraeanihua  vetuatua,  Leidy. 
Sandalodua  apatulatua. 

Sienopterodua parvulua,  N.  &  W.  all  from  the  St.  Louis  Limestone  at  St.  Louis. 
Orihopleurodua  carbonariua,  N.  &  W.  Upper  Coal  Measures  of  Mo. 
Sandalodua  laeviaaimua^  N.  &  W.  Keokuk  at  Boonville. 
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Hall,  J. — Report  on  the  Geological  Survey  of  the  State  of  Iowa.    By 
James  Hall.     <Vol.  I,  Part  I.    1868. 

There  are  numerous  references  to  the  geology  of  Missouri  in  accounts  of 
the  Chemung  Group,  Burlington  Limestone,  St.  Louis  Limestone,  Coal  Meas- 
ures, and  in  many  other  parts  of  the  work. 
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Hall,  J. — Report  on  the  Geological  Survey  of  the  State  of  Iowa.  By 
Jamf*s  Hall,  State  Geologist.  <Vol.  I,  Part.  II.  Palaeontology. 
1858. 

Describes  the  following  species  : 
Athyria  incraaaatua,  page  600,  PI.  XII,  Fig.  6,  from  the  Burlington  Limestone 

at  Hannibal. 
ArchoRocidaria  Worihenh  page  700,  PI.  XXVI,  Figs.   4a-^,  from  the  St.  Louis 

Limestone  near  St.  Louis. 
ForbeaiocHnua  Giddingsi,  page  633,   PI.  XVII,   Figs.  2,  4,  from  the  Keokuk 

Limestone  ?  at  Boonville. 
F.  Shumardianua^  page  671,  PI.  XVII,  Fig.  1,  from  the  St.  Louis  Limestone 

at  St.  Louis. 
Orthia  Miehdina  "^9,1  Burlingtmenaia,  page  596,  PI.  XII,  Figs.  4a,  b,  from  the 

Burlington  Limestone  at  Hannibal. 
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O.  Swallovi^  page  597,  PI.  XLI,  Figs.  5a,  b,  firom  the  Burlington  Limestone  at 
numerous  localities. 

PeniremUes  hipyi'amidalU,  page  607,  PI.  XY,  Fig.  2,  from  the  Keokuk  Lime- 
stone, State  of  Missouri. 

ProdiusiuB  pyxidatua, -ptLge  408,  PL  Hi,  Figs.  8a^,  from  calcareous  shale  and 
limestone  of  the  age  of  the  Hamilton  group  at  Louisiana. 

P.  Shumardianus,  page  499,  Pi.  HI,  Fig.  9,  and  PI.  VII,  Fig.  1,  same  forma- 
tion as  last  at  Clarksville. 

P.ova8U8,  page  674,  PI.  XXIV;  Fig.  1,  from  the  St.  Louis  Limestone  at  St. 
Louis. 

Poteriocrinus  MissaourieTuis^  page  669,  PI.  XVII,  Figs.  7  a,  b,  firom  the  St.  Louis 
Limestone  at  St.  Louis. 

Plaiycriniu  SarcB^  page  673,  PI.  XVII,  Fig.  4,  from  the  St.  Louis  Limestone 
near  St.  Louis. 

Seaphiocrinua  dactylifonniSf  page  670,  PL  XVII,  Fig.  6,  from  the  St,  Louis 
Limestone,  St.  Louis. 

Synbaihoerinua  Swaliovi,  page  672,  PL  XVII,  Figs.  8,  9,  from  the  same. 
The  following  species  are  given  as  found  in  Missouri,  a  part  of  the  figures 
being  of  Missouri  specimens.    All  of  the  species  are  figured  except  the  last : 

LUhottrotion  mamiUare^  E.  &  H* 

Orthia  Vanuxemi,  Hall. 

Produetua  marginieinctua^  Prout. 

P.  eoaiaiua  var. 

Pleurotomaria  aphoBndata^  Con. 

Spinfer  Marionenaia^  Shum . 

S.  cameratua^  Morton. 

Th'ebraiula  aubtUUay  Hall. 
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Meek. — A  Report  on  some  of  the  Invertebrate  Fossils  of  the  Waverly 
Group  and  Coal  Measures  of  Ohio.  <Vol.  II.  Part  II.  Paltcon- 
tology.     Columbus.     1875. 

The  following  species,  which  have  been  described  from  Missouri,  are  com- 
pared with  or  made  synonyms  of  other  species  in  the  Waverly  group  : 

Allorisina  HannUyaUnaia^  Shum. 

Avieula  Cooperenaia,  Shum. 

Oraynmyaia  Hannibalenaia^  Shum. 

Spirifer  {Cryiiaf)  Hannihalenaia ^  Swallow. 

S.     Osagenais^  Swallow. 

Spirigcra  Hannibalenais,  Swallow. 
See  also : 

Produetua . 

Spirifer  (Trigonoireta)  opimus,  Hall. 
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Lbsquebeux,  L. — Description  of  the  Goal  Flora  of  the  Oarboniferoas 
formations  in  Pennsylvania  and  throaghont  the  United  States.  By 
L.  Lesqaereax.  <Second  Geological  Survey  of  Pennsylvania.  P. 
Vols.  I  and  II,  1880,  and  Vol.  Ill,  1884. 

The  following  Missouri  species  are  described : 
Aldhopteria  amhigua,  page  182,  PI.  XXXI,  Pigs.  1-1,  Clinton. 
AsterophyUitea  fascieulatua,  page  41,  PI.  Ill,  Figs.  1-4,  Clinton. 
CaUipteridium  membranaceum^  page  172,  PI.  XXVII,  Fig.  4-8,  Clinton. 
Conosiichua  Broadheadt^  page  15,  PI.  B,  Figs.  1-2,  from  shale  near  the  base  of 

the  Coal  Measures,  Vernon  county. 
C,  prolifer,  page  16,  PI.  B,  Fig.  3,  same  locality. 

CordaiarUhua  dichotomus,  page  546,  PI.  LXXXVI,  Figs.  6,  66,  Clinton. 
Eremopteris  Missourienaia ,  page  295,  PI.   LIII,  Fig^.  8,  8a,  Clinton. 
Lepidodendron  Britiaiij  page  368,  PI.  LXLII,  Figs.  1,  2,  Clinton. 
L,  laneeolatum,  page  369,  PI.  LXIir,  Figs.  3-5a,  Clinton. 
L.  cydoaHgma,  page  394,  PI.  LXIII,  Fig.  5,  Clinton. 
L.  aeuiatum,  page 369,  PI.  LXIII,  Figs.  6.6<;,  Clinton. 
Lepidophloioa  sigUlarioidea ,  page  425,  PI.  LXVIII,  Figs.  8,  8a,  Clinton . 
Neuropieria  Miaaourienaia^  page  104,  PI.  VIII,  Figs.  5,  6,  Clinton. 
Odontopieria  aphenopteroidea^  page  139,  Pi.  XXI,  Figs.  3, 4,  Clinton 
Peeopteria  Clinaonif  page  251,  Pi.  XLII,  Figs.  1-55,  Clinton. 
Rhacophyllum  membranaceum,  page  312,  PI.  LVIII,  Figs.  1,  2,  Clinton. 
R.  apinoaum,  page  320,  PI.  LVIII,  Figs.  4,  5,  Clinton. 
R.  hamuloaum,  pa^e  321,P1.  LVIII,  Fig.  3,  Clinton. 
Sordocladuo  ophiogloaaoidea,  page  329,  PI.  XL VIII,  Fig.  11,  Clinton. 
Sphenopteria  Britiaii,  page  277,  PI.  LV,  Figs.  2,  26,  ainton. 

The  following  species  are  also  noticed,  mostly  from  Clinton,  and  many  of 
them  have  Missouri  specimens  figured : 
AUthopteria  Serlii,  Brgt. 
CaUipteridium  Sullivantiy  Lesqx. 
Cordaiiea  communia,  Lesqx . 
C.  diveraifoliua,  Lesqx. 
Dietyopteria  obliqua,  Bunb*y. 
Lepidoxylon  anomalum^  Lesqx . 
Megaphytum  Ooldenbergii^  Weiss. 
Neuropieria  anguatifolia,  Brgt . 
N,  Clarkaonii,  Lesqx. 
N.  cordatan  Brgt. 
N.dilaiata,  LI.  &  Hutt. 
N,  Loaehii,  Brgt. 
N.  rarinervia,  Bunb'y. 
Pecopiaria  dentata^  Brg^ . 
P.  eroaay  Gutb. 
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P.  pennceformis,  Brgt. 

Paeudopecopieria  irregularis,  St. 

Rhaeophytlum  fUiciforme  (Gatb.)t  Schp. 

R.  hiriuiumf  Lesqx. 

R .  fifnbriatum,  Lesqx. 

R.  laUuca,  Sternb. 

Sphenophyllum  fiUeulme,  Lesqx. 

S.  longifoliumyQieim. 

S.  oblongifolium^  Oerm. 

SphenopteriM  Duhuinonia^  Brgt. 

5.  Qavenhorstii^  Brgt. 

S.  mixiay  Sohp. 

S.  (Hymen,)  aplendena,  Lesqx. 

S.  (Hymen.)  tridactyHUa^  Brg^. 

Taonurua  CoUettiy  Lesqx. 
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Hall,  J. — Descriptions  of  New  Species  of  Fossils  from  the  Carboni- 
ferous Limestones  of  Indiana  and  Illinois.  By  James  Hall.  36  pp. 
<Vol.  lY,  pa^e  1. 

The  fossils  described  are  from  Spergen  Hill  and  Bloomington,  Indiana .  The 
different  beds  of  the  Snb-carbonifeipas  are  stated,  and  localities  in  Missouri  and 
other  parts  of  the  West  are  given.  This  paper,  with  additions  by  Prof.  Whitfield, 
was  republished  in  Bulletin  No.  3  of  the  American  Museum  of  Natural  History, 
New  Yorlt. 


AMERICAN    ASSOCIATION    FOR   THE    ADVANCEMENT   OF 

SCIENCE  PROCEEDINGS. 


219 

Hall,  J. — On  the  Carboniferous  Limestones  of  the  Mississippi  Valley. 
By  Professor  James  Hall,  of  Albany,  N.  Y.  19  pp.  <10th  Meet- 
ing, 1856,  page  51. 


220 


King,  H. — Some  Remarks  on  the  Geology  of  the  State  of  Missouri.    By 
Dr.  H.  King,  of  St.  Louis.    18  pp.     <5th  Meeting,  1851,  page  182. 
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221 


MoAdams,  W. — A  New  Vertebrate  from  the  St.  Louis  Limestone.  By 
William  McAdams,  of  Alton,  111.  Abstract,  1  page.  <32nd  Meet- 
ing, 1883,  page  269. 

222 

Ma  cfaslame,  J,— The  "  Earthquake  "  at  New  Madrid,  Mo.,  in  1811, 
probably  not  an  Earthquake.  By  James  Macfarlane,  of  Towanda, 
Penn.    Abstract,  2  pp.     <32nd  Meeting,  1883,  page  220. 

There  is  a  dlBcassion  of  this  paper  in  '*  Science,*'  Sept.  7, 1883. 

223 

Owen,  D.  D.— Abstract  of  Introduction  to  the  Final  Beport  on  the 
Geological  Surveys  made  in  Wisconsin,  Iowa  and  Minnesota,  etc. 
By  D.  D.  Owen,  M.  D.    13  pp.     <6th  Meeting,  1851,  page  119. 

224 

Spenoer,  J.  W. — Band  Boulders  in  the  Drift,  or  Sub-aqueous  Origin  of 
the  Drift  in  Central  Missouri.  By  Prof.  J.  W.  Spencer,  University 
of  Missouri,  Columbia,  Mo.  Abstract.  1  page.  <36th  Meeting, 
1887,  page  220. 

225 

Swallow,  G.  C. — Explanations  of  the  Geological  Map  of  Missouri, 
and  a  Section  of  its  Bocks.  By  Prof.  G.  C.  Swallow,  State  Geolo- 
gist of  Missouri.     21  pp.  1  plate.     <llth  Meeting,  1857,  page  1. 

The  paper  refers  to  a  map  as  accompanying  it,  but  this  was  not  found  in  the 
copies  examined. 

226 
Quaternary  Deposits  of  Missouri.     19  pp.  1  plate.     <llth  Meet- 


ing, 1857,  page  21. 


227 


Grape  Culture  in  Missouri.    15  pp.  1  plate.     <12th  Meeting,  1858, 

page  268. 

228 

Eemarks  on  the  Geological  Map  and  Section  of  the  Eocks  of 

Missouri.     Abstract.     1  page.     <20th  Meeting,  1871,  page  262. 

229 

Todd,  J.  E.— On  the  Annual  Deposit  of  the  Missouri  Eiver,  during  the 
Pos^pliocene.    By  J.  E.  Todd,  of  Tabor,  Iowa.    Abstract.    5  pp. 
:26th  Meeting,  1877,  page  *289. 
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230 

Todd,  J.  E.— Bichthofen's  Theory  of  the  Loess,  in  the  Light  of  the 
Deposits  of  the  Missonii.  9  pp.  <27th  meeting,  Vol.  XXYII, 
1878,  page  231. 

231 

Tbowbbidge,  S.  H. — liemarks  on  the  Classification  and  Distribution 
of  Producti.  By  S.  H.  Trowbridge,  of  Glasgow,  Mo.  12  pp.  <30th 
Meeting,  1881,  page  193. 


AMBBICAN  CHEMICAL  SOCIETY  TEAIifS ACTION 8. 


232 
Williams,  C.  P.— Analysis  of  Mine  Water  from  the  Lead  Begion  of 
Southwest  Missouri.  By  C.  P.  Williams.    <Vol.  I,  page  179.    [1877.] 


AMEBICAN  EXCHANGE  AND  EEVIEW. 


233 
Editorial. — Mining  and  Metallic  Production  in  the  United  States, 
pp.  13,  9,  9  and  10.     <Vol.  Ill,  Nos.  3,  4,  5  and  6,  April  to  July, 
1863. 


AMEBICAN  GEOLOGIST. 


234 
Bboadhead,  G.  C. — The  Geological  History  of  the  Ozark  Uplift.    By 
G.  C.  Broadhead.    Bead  before  the  A.  A.  A.  S.,  1888.    8  pp.     <Vol. 
Ill,  No.  1,  page  6.    Jan.,  1889. 

235 
The  Missouri  Biver.    8  pp.     <Vol.  IV,  No.  3,  page  148.    Sept., 


1889. 


64  BULLETIN,  MISSOUBI  GEOLOGIOAL  SUBYEY. 

236 

Olaypolb,  E.  W ^The  Story  of  the  MisBissippi-Missoiiri.    By  Dr.  E. 

W.  Claypole,  Akron,  O.    17  pp.     < Vol.  Ill,  No.  6,  page  361.    June, 
1889. 

237 
Editobial. — Notice  of  article  of  J.  W.  Spencer  in  American  Natural- 
ist, on  ^'  Sand-boulders  in  the  drift ;  or  snb-aqneoas  origin  of  the 
drift  in  Central  Missouri."    2  pp.     <Vol  I,  No.  2,  page  120.    Feb. 
1888. 

238 

Hawobth,  E. — A  Contribution  to  the  Arcbaean  Geology  of  Missouri. 
By  Erasmus  Haworth.  38  pp.  1  pi.  <Yol.  I,  Nos.  5  and  6,  pages 
287  and  382. 

239 

EowLEY,  R.  R. — The  Chouteau  Group  of  Eastern  Missouri.  By  R.  R. 
Rowley.    6  pp.     <Vol.  Ill,  No.  2,  page  111.    Feb.  1889. 

240 
Observations  on  the  Kinderhook  Fossils.    2  pp.    <Vol.  Ill,  No.  4, 


page  275.     April,  1889. 


AMERICAN    INSTITUTE   OF    MINING    ENGINEERS  TRANS- 
ACTIONS. 


% 


241 

BiRKiNBiNE,  J. — Prominent  Sources  of  Iron-Ore  Supply.    By  John 
Birkinbine,  Philadelphia,  Pa.    14  pp.     <Vol  XVI,  page  716.     1889. 

242 

Broadhead,  G.  C. — The  Southeast  Missouri  Lead  District.    By  Prof. 
G.  C.  Broadhead,  Pleasant  Hill,  Mo.    7  pp.     <yol.  V,  page  100. 
This  was  also  published  in  the  Engineering  and  Mining  Journal. 

243 
Dewey,  F.B. — The  Lewis  and  Bartlett  Bag-Process  of  Collecting  Lead- 
Fumes  at  the  Lone  Elm  Works,  Joplin,  Missouri.    By  F.  P.  Dewey. 
Washington,  D.  C,  31  pp.      <Vol.  XVIII  (Washington  Meeting, 
February,  1890). 
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244 

Oagb,  J.  B. — Ou  the  Occurrence  of  the  Lead  Ores  in  MisBOori.  By 
James  B.  Gage,  M.  E.,  St.  Louis.    10  pp.     <yoL  III,  page  116. 

245 

MuNEOE,  H.  S The  Kew  Dressing  Works  of  the  St.  Joseph  Lead 

Company,  at  Bonne  Terre,  Missoari.  By  H.  S.  Mnnroe,  School  of 
Mines,  New  York  City.  20  pp.  and  3  plates.  <Vol.  XVII,  p.  659, 
Oct.  1888. 

246 

MuNEOE. — The  English  versus  the  continental  system  of  jigging — is 
close  sizing  advantageous  !    23  pp.     <Vol.  XVII,  page  637. 

247 

Neill,  J.  W. — Notes  on  the  Treatment  of  Nickel-Cobalt  Mattes  at 
Mine  La  Motte.  By  James  Wb  Neill,  E.  M.,  Mine  La  Motte,  Mo. 
5  pp.     <Vol.  XIII,  page  634,  Feb.  1885. 

248 

Newton,  H. — The  Ores  of  Iron ;  their  Geographical  Distribution  and 
Belation  to  the  Great  Centres  of  the  World's  Iron  Industries.  By 
Henry  Newton,  E.  M.,  New  York  City.    32  pp.    <Vol.  Ill,  page  360. 

This  has  account  of  the  Specular  iron  ores  of  Missouri. 

249 

Nicholson,  F. — A  Beview  of  the  Ste.  Genevieve  Copper  Deposit. 
By  Frank  Nicholson,  E.  M.,  Ste.  Genevieve.  13  pp.  <Vol.  X,  page 
444,  1882. 

250 

Pack,  J.  W Process  of  Spelter  Production  as  Practiced  at  Caronde- 

let,  Missouri,  with  Comparisons.  By  John  W.  Pack,  Boila,  Mis- 
souri.   6  pp.     <Vol.  Ill,  page  126. 

Prime,  F. — A  Catalogue  of  Official  Beports  upon  Geological  Surveys 
of  the  United  States  and  Territories,  and  of  British  North  America. 
By  Frederick  Prime,  Jr.,  Assistant  Geologist  of  Pennsylvania.  71 
pp.     <Vol.  VII,  page  455.     1879. 

'>.52 

Pbime. — Supplement  I  to  a  Catalogue  of  Official  Beports,  etc.  13  pp. 
<Vol.  VIII,  page  466.    Feb.  1880. 
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Eaymond,  W. — Kote  on  the  Zinc  Deposits  of  Southern  Missouri.  By 
Eossiter  W.  Eaymond,  Ph.  D.,  New  York  City.  3  pp.  <Vol.  VIII> 
page  165.    Sept.,  1879. 

254 
Wait,  C.  E. — Kote  on  the  New  Chemical  Laboratory  of  the  Missouri 
School  of  Mines.    By  Professor  Charles  £.  Wait,  Eolla,  Missouri. 
5  pp.,  3  Figs.     <Vol.  XV.,  page  21. 

* 

This  was  also  issaed  as  a  pamphlet.    Rolla,  June,  1886,  14  pp.,  16mo. 

255 
Williams,  C.  P. — Some  Points  in  the  Treatment  of  Lead  Ores  in  Mis- 
souri.    By  Professor  C.  P.  Williams,  Ph.  D.,  Eolla,  Missouri.    16  pp. 
<Vol.  V,  page  314. 

256 

Williams',  C.  P. — Notes  on  the  Method  of  Preparation  of  Zinc  Oxide. 
By  C.  P.  Williams.     <Vol.  V,  pp.  422-426. 

The  ore  noticed  was  ft*om  Hopewell,  Washington  County. 
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257 
Adams,  W.  A, — Foot-marks  and  other  ArtiUcial  Impressions  on  Eocks. 
By  Prof.  W.  A.  Adams,  Zanesville,  Ohio.    3  pp.     <VoL  XLIV,  page 
200.    1843. 

258 

Andebws,  E. — Dr.  Koch  and  the  Missouri  Mastodon.  By  Edmund 
Andrews,  M.  D.,  Prof,  of  Surgery  in  the  Chicago  Medical  College. 
3  pp.     <Vol.  X,  Third  Series,  page  32.     1875. 

259 
Anonymous. — Calamine  in  Missouri.    (Copied  from  New  Harmony  Ga- 
zette.)   3  pp.     <Vol.  XII,  page  376. 
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260 

Anonymous.— Cobalt  in  Missoari.  (Oopied  from  Kew  Harmony  Ga- 
zette.)   1  page.     <Vol.  XII,  page  378. 

261 

Belcher's  Artesian  Well  in  St.  Loois.    (From  the  St.  Lonis  Bepnb- 

lican.)    3  pp.     <Vol.  XV,  Second  Series,  page  460.    1853. 

262 

Babnabd,  F.  a.  p. — Physics  and  Hydraulics  of  the  Mississippi  Biver. 
[By  Prof.  F.  A.  P.  Barnard.]  9  pp.  <Vol.  XXXIII,  Second  Series, 
page  181.    1862. 

263 

Babnabd,  F.  A.  P. — Physical  Geography  of  the  Beport  on  the  Missis- 
sippi  Biver,  by  Humphrey  and  Abbot.  [By  Prof.  F.  A.  P.  Barnard.] 
11  pp.     <Vol.  XXXV,  Second  Series,  page  223.    1863. 

264 

BouBNB,  A. — On  the  Prairies  and  Barrens  of  the  West.  By  A.  Bourne 
6  pp.     <Vol.  II,  page  30.     1820. 

265 

Bbingieb,  L. — ^Notice  of  the  Geology,  Mineralogy,  Topography,  Pro- 
ductions, and  Aboriginal  inhabitants  of  the  regions  around  the  Mis- 
sissippi and  its  confluent  waters — in  a  letter  from  L.  Bringier,  Esq., 
of  Louisiana,  to  Be  v.  Elias  Cornelius — Communicated  for  this  Jour- 
nal.   32  pp.     <Vol.  Ill,  page  16.    1821. 

266 

Bboadhbad,  G.  C. — Note  on  Pickeringite  from  Missouri.  By  G.  C. 
Broadhead.    1  page.     <Vol.  VII,  Third  Series,  page  620.     1874. 

267 

On  the  Height  of  the  St.  Louis  Directrix.    1  page.     <Vol.  X. 

Third  Series,  page  76.    1876. 

268 

On  a  discoveiy  of  Meteoric  Iron  in  Missouri.    (From  Mines,  Metals 

and  Arts,  for  Sept.  20, 1876.)    1  page.     <Vol.  X,  Third  Series,  page 
401 .     1876. 
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26q 

Bboadhead,  6.  0. — Drift  formation  and  Gold  in  Missouri.  (From 
Mines,  Metals  and  Arts,  St.  Louis,  Dec.  9, 1876.)  1  page.  <Yol. 
XI,  Third  Series,  page  150.    1876. 

270  * 

On  Barite  Crystals  from  the  Last  Chance  Mine,  Morgan  Oonnty, 

Missouri ;  and  on   OoBthite  from  Adair  Oonnty,  Missouri.     2  pp. 
<Vol.  XIII,  Third  Series,  page  419.    1877. 

271 

Origin  of  the  Loess.    2  pp.     <Vol.  XVIII,  Third  Series,  page  427 

1879. 

372 

Dana,  J.  D. — On  Dr.  Koch's  Evidence  with  regard  to  the  Cotempora- 
neity  of  Man  and  the  Mastodon  in  Missouri.  By  James  D.  Dana. 
(Article  and  note.)  12  pp.  and  1  page.  <Yol.  IX,  Third  Series, 
pages  335  and  398.    1875. 

This  was  reprinted  in  Pop.  SeL  Rev.  Vol.  XIV,  pp.  878-290. 

273 
Dana,  E.  S.  and  Penfield,  S.  L — On  Artificial  Crystallized  Lead  Sili- 
cate ;  by  Edward  S.  Dana  and  Samuel  L.  Penfield.    2  pp.     <Yol. 
XXX,  Third  Series,  page  138. 

374 

Editorial, — Notice  of  '^  A  View  of  the  Lead  Mines  of  Missouri,  in- 
eluding  some  observations  on  the  Mineralogy,  Geology,  &c.,  by 
Henry  R.  Sohooloraft,''    14  pp.     <Yol.  Ill,  page  59.     1821. 

375 

The  Mammoth  (Mastodon  f  Eds.)    (Copied  from  Phil.  Presbyterian 

of  Jan.  13, 1839.)    3  pp.     <Vol.  XXXVI,  page  198. 

276 

Mastodon  Giganteus.    3  pp.     <Vol.  II,  Second  Series,  page  131. 

1840. 

This  has  a  eut  of  the  Koeh  MastodoQ  ttom  Missoori,  qo^  in  the  British 
Museuiu. 


k 
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277 

Editorial. — Gigantic  PalflBOtlieriam.     <yo].  — ,  page  288. 

This  notices  the  remains  of  a  PalaBotherium  found  ^Mn  the  territory  near 
St.  Louis,"  but  instead  of  having  been  found  near  St.  Louis,  it  was  found  in 
the  Northwest  on  the  Upper  Missouri. 

278 

"On  the  Goal  Measmes  of  Missouri:  by  G.  G.  Swallow."    3  pp. 

<Vol.  XXYI,  Second  Series,  page  113. 

279 

Notice  of  "  Descriptions  of  New  Species  of  Blastoidea  from  the 

PalaBOzoic  rocks  of  the  Western  States,  with  some  observations  on 
the  Stmctare  of  the  Sammit  of  the  Genus  Pentremites ;  by  B.  F. 
Shumard,  M.  D."    1  page.     <Vol.  XXVI,  Second  Series,  page  127. 


280 

—Notice  of  "  Observations  on  the  G^eology  of  the  County  of  Ste. 
Genevieve,  being  an  extract  from  the  Beport  made  to  the  Missouri 
Geological  Survey  in  1859 ;  by  B.  F.  Shumard,  M.  D."  (Transactions 
St.  Louis  Acad.  Sci.)  1  page.  <yol.  XXIX,  Second  Series,  page 
126.    1860. 

281 

—Notice  of  "Third  Series  of  Descriptions  of  Bryozoa,  from  the 
Paheozoic  Bocks  of  the  Western  States  and  Territories ;  by  H.  A. 
Prout."  (Trans.  St.  L.  Acad.  Sci.)  2  pp.  <Vol.  XXIX,  Second 
Series,  page  126.    1860. 

282 

—Dr.  Engelmann's  Measurement  of  the  Elevation  of  St.  Louis  above 
the  Gulf  of  Mexico.  3  pp.  <Yol.  XXX,  Second  Series,  page  394. 
1860. 

283 
-Notice  of  ^*  Observations  upon  the  rocks  of  the  Mississippi  Valley 


which  have  been  referred  to  the  Chemung  Group  of  New  York, 
together  with  descriptions  of  new  species  of  fossils  from  the  same 
horizon  at  Burlington,  Iowa :  by  0.  A.  White  and  B.  P.  Whitfield." 
4  pp.     <Yol.  XXXIII,  Second  Series,  page  422.    1862. 
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284 

Bditobial. — Notice,  of  ^^OeoIofi^calSaryeyofMiBSonri:  Raphael  Pam- 
pelly,  Director.'  Prelimixiary  Beport  on  the  Iron  Ores  and  Goal 
Field  from  the  field  work  of  1872."  2  pp.  <Vol.  VII.  Third  Se- 
ries,  page  61,  1874. 

285 

Artesian  Boring  at  the  St.  Louis  Insane  Asylum.    2  pp.     <Yol.  IX, 

Third  Series,  page  61.    1875. 

286 

^Notice  of  ^  Geological  Sketch  of  the  State  of  Missouri,  illustrated 

by  maps :  by  Geo.  0.  Swallow.    10  pp.  large  4to.  St  Louis.    1873. 
B.  A.  Oampbell.''    I  page.     <Yol.  IX,  third  Series,  page  63.    1875. 

287 

^Notice  of  ^^  Beport  of  the  Geological  Survey  of  Missouri,  including 

field  work  of  1873-4."    3  pp.     <Vol.  IX,  Third  Series,  page  148. 
1875. 

2S8 

^Forms  and  Origin  of  the  Lead  and  Zinc  deposits  of  Southwestern 

Missouri :  by  Adolf  Schmidt.    Abstracted  from  paper  in  Trans.  St. 
Louis  Acad.  Sci.    2  pp.     <yol.  X,  Third  Series,  page  300.    1875. 

289 
Bemains  of  the  Quaternary  Peccary,  Platygonns  Oompressus.     1 


page.     <Vol.  XXXIX,  page  322.    1890. 

This  gives  Benton  coanty  as  one  of  the  localities  where  this  fossil  has  been 
found. 

290 

Engblmann,  G. — Bemarks  on  the  Melonites  multipora.    By  G.  Engel- 
mann,  M.  D.    2  pp.     <Yol.  Ill,  Second  Series,  page  124. 

291 

Engelmann. — Bemarks  on  the  St.  Louis  Limestone.  2  pp.     <yol.  Ill, 
Second  Series,  page  119.    1847. 

292 

Flint. — Earthquakes  on  the  Mississippi ;  extracted  from  the  travels 
of  Mr.  Flint.     <Yol.  XV,  page  366. 
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Hall,  J.— iN^ote  upon  the  Geology  of  the  Western  States.  By  James 
Hall,  State  Geologist  of  New  York.  12  pp.  <Vol.  XLIII,  page 
51.     1842. 

294 

Hall. — Observations  upon  the  Oarboniferoas  Limestones  of  the  Mis- 
sissippi Valley.  [Abstract.]  17  pp.  <Vol.  XXIII,  Second  Series, 
page  187.  (From  the  proceedings  of  the  American  Association  for 
the  Advancement  of  Science.)  See  also  Beport  of  Progress  of  tlve 
Iowa  Geological  Survey. 

395 
Hall. — Bemarks  upon  the  Genus  Archimedes  or  Fenistella  from  the 
Oarboniferous  Limestones  of  the  Mississippi  Valley.    2  pp.     <Vol. 
XXIII,  Second  Series,  page  203. 

296 

Hablan,  B. — Notice  of  two  New  Fossil  Mammals  from  Brunswick 
Canal,  Georgia;  with  observations  on  some  of  the  fossil  quadrupeds 
of  the  United  States.  By  B.  Harlan,  M.  D.  6  pp.  <Vol.  XLIII, 
page  141.     1842. 

Notices  the  mastodon  remains  of  the  Koch  collection,  and  gives  his  conclu- 
sion that  the  genus  ^^Tetraeaulodony^^  founded  on  them,  was  not  good.    His  paper 
showing  this  had  been  published  in  his  Medical  and  Physical  Researches, 
page  257,  and  in  Jameson's  Edinburg  Journal. 

297 

Hablan,  B. — Description  of  the  Bones  of  a  New  Fossil  Animal  of  the 
order  Edentata.     12  pp.    3  plates.     <Vol.  XLIV,  page  69.     1843. 

This  describes 
Orycterotherium  MisBOuricTiae,   page  69,  PI.  1,  Figs.  1  to  18 ;  PI.  II,  Figs.  1  to  5; 
PI.  IIT,  Figs.  1  to  9,  from  the  Pomme  de  Terre,  Benton  county. 

298 

Hablan,  B. — Bemarks  on  Mr.  Owen's  Letter  to  the  Editors  on  Dr. 
Harlan's  New  Fossil  Mammalia.  4  pp.  <Vol.  XLV,  page  208. 
1843. 

299 

Hebbigk,  E.  C. — Fall  of  a  Meteorite  in  Missouri,  February  13, 1839. 
By  E.  C.  Herrick.    2  pp.     <Vol.  XXXVII,  page  385.    1839. 
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300 

HiLGABD,  E.  W. — Remarks  on  the  Drift  of  the  Western  and  Southern 
States,  and  its  Relation  to  the  Glacier  and  Iceberg  Theories.  By 
Bug.  W.  Hilgard,  Ph.  D.,  State  G'eologist  of  Mississippi.  6  pp. 
<Yol.  XLII,  Second  Series,  page  343.     1866. 

301 

Hodge,  J.  T. — On  the  Wisconsin  and  Missouri  Lead  Region.  By  James 
T.  Hodge.    38  pp.     <Yol.  XLIII,  page  36.     1842. 

302 

HoBNEB,  W.  F. — Extracts  from  the  Proceedings  of  the  Am.  Phil.  Soc, 
containing  an  abstract  of  ^'^Note  of  the  Remains  of  the  Mastodon, 
and  some  other  extinct  animals,  collected  together  in  St.  Louis, 
Missouri ;  by  W.  E.  Horner,  M.  D.,  Professor  of  Anatomy,  Univer- 
sity of  Pennsylvania.''  4  pp.  <Vol.  XL,  page  56. 
This  is  an  account  of  the  Koch  collection. 

303 
Hunt,  T.  S. — On  some  Reactions  of  the  Salts  of  Lime  and  Magnesia, 
and  on  the  Formation  of  Gypsums  and  Magnesian  Rocks.    By  T. 
Sterry  Hunt,  h\  R.  S.,  of  the  Geological  Survey  of  Canada.    19  pp. 
<Yol.  XXVIII,  Second  Series,  page  365, 1869. 

This  is  part  of  an  article  continued  from  page  187  of  the  same  volume. 
The  part  here  given  notices  the  magnesian  limestones  of  Missouri. 

304 

The   Decay  of  Rocks  Geologically  considered.     <Vol.   XXVI, 

pp.  190-213. 

The  rocks  of  Missouri  are  considered  on  page  207. 

305 
On  some  points  in  American  Geology,  21  pp.     <Vol.  XXXI,  Sec- 


ond Series,  page  392. 

306 

Keybs,  C.  R. — The  Carboniferous  Ecliinodermata  of  the  Mississippi 
Basin.  By  Charies  R.  Keyes.  8  pp.  <Vol.  XXXVIII,  Third  Se- 
ries, page  186. 


\ 
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KoOH,  A Bemains  of  the  Mastodon  in  Missoari.    [Communicated 

from  A.  Kooh,  proprietor  of  the  St.  Lonis  Museum,  to  the  St.  Louis 
Com.  Bulletin,  June  25, 1839.  Copied  in  the  Phil.  Nor.  Am.,  July 
11, 1839.]    2  pp.     <Vol.  XXXVII,  page  191.    1839. 

308 

KuNZ,  G.  F. — On  some  American  Meteorites.    By  George  F.  Kunz. 
11  pp.    1  plate.     <Yol.  XXXIV,  Third  Series,  page  467. 
A  descriptioti  with  plate  is  given  of  the  Taney  County  meteorite. 

309 
LbContb,  J.  L. — Plumbo-resinite  and  Cupreous  Sulphato- carbonate 
of  Lead  in  Missouri.    By  J.  L.  LeConte,  M.  D.    I  page.     <Vol.  III. 
Second  Series,  page  117.    1847. 

310 

Looks. — The  lead  regions  of  the  Upper  Mississippi,  with  remarks  on 

the  geology  of  the  west.    By  Prof. Locke.    3  pp.    <Vol.  XLII, 

pages  147-149.    1842. 

Meek,  F.  B.  and  Wobthbn,  A.  H. — Bemarks  on  the  Age  of  the  Oon- 
iatite  Limestone  at  Bockford,  Indiana,  and  its  relations  to  the 
"Black  Slate"  of  the  Western  States,  and  to  some  of  thesacceeding 
rocks  above  the  latter.  By  F.  B.  Meek  and  A.  H.  Worthen.  11  pp. 
and  note.     <Vol.  XXXII,  Second  Series,  pages  167  and  288.    1861. 

312 

Nicollet,  J.  N. — On  the  Mineral  region  of  the  State  of  Missouri.  By 
J.  N.  Nicollet.    2  pp.     <Vol.  XLV,  page  340.    1843. 

The  above  is  in  an  abstract  of  the  Proceedings  of  the  Fourth  Session  of  the 
Association  of  American  Qeologists  and  Naturalists. 

NiPHEE,  F.  E.— The  Magnetic  Survey  of  Missouri.  By  Francis  E. 
Nipher.     <Vol.  XXI,  pp.  310-312,  188L 


G  E— 6 


74  BULLBTIN,  MISSOUBI   GEOLOGICAL  BUBYET. 

NoBWOOD,  J.  G.  &  OwBN,  D.  D.— Description  of  a  remarkable  fossil 
Echinoderm,  from  the  Limestone  Formation  of  St.  Louis,  Missouri. 
By  J.  G.  Norwood,  M.  D.,  and  D.  D.  Owen,  M.  D.  4  pp.  <Vol.  II, 
Second  Series,  page  225, 1846. 

This  describes  MeUmUea  muUipora,  page  226,  Figs.  1,  2,  3. 

Owen,  B. — Letter  from  Bichard  Owen,  Esq.,  F.  R.  S.,  F.  G.  S.,  &c.,  &c., 
on  Dr.  Harlan's  Notice  of  New  Fossil  Mammalia.  5  pp.  <VoL 
XLIY,  page  341.     1843. 

316 

Owen,  D.  D. — Regarding  Hnman  Foot-Prints  in  Solid  Limestone,  with 
a  plate.  By  David  Dale  Owen,  M.  D.,  of  Indiana.  19  pp.  1  plate. 
<Vol.  XLIII,  page  14.    1842. 

Pabkbb,  J.  D. — On  the  Fall  of  a  Meteorite  in  Kansas  City,  Missouri, 
in  June,  1878.  By  John  D.  Parker.  1  page.  <Vol.  XII,  Third 
Series,  page  316.    1876. 

318 

PuMPELLY,  R. — The  Relation  of  Secular  Rock-disintegration  to  Loess, 
Glacial  Drift  and  Rock  Basins.  By  Raphael  Pumpelly.  12  pp. 
<Vol.  XVII,  Third  Series,  page  133.    1879. 

3^9 
RiGHABDSON,  J.— Note  on  the  Mastodon  (?)  and  the  Elephas  primi- 
genius.    By  Sir  John   Richardson.     2  pp.     <Vol.  XIX,  Second 
Series,  page  131.    1855. 

330 

SCHOOLCBAFT,  H.  R.— Remarks  on'the  Prints  of  Human  Feet,  observed 
in  the  Secondary  Limestone  of  the  Mississippi  Valley.  By  Henry 
R.  Schoolcraft.    9  pp.     1  plate.     <Vol.  V,  page  223. 

321 

Seamon,  W.  H.— The  Zinciferous  Clays  of  Southwest  Missouri  and  a 
theory  as  to  the  growth  of  the  Calamine  of  that  section.  By  W.  H. 
Seamon.     <Vol.  XXXIX,  pp.  38-42.     1890. 
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322 

Shumabd,  B.  F. — Supposed  fall  of  Meteoric  iron  at  St.  Lonis,  Mo.  By 
B.  F.  Shumard.  2  pp.  <Vol.  XXXIV,  Second  Series,  page  443. 
1862. 

323 
Tboost  &  Lesueub. — Lead  Ores  in  Missouri :  by  Messrs.  Troost  and 
Lesueur.  (Copied  from  New  Harmony  Oazette.)    2  pp.     <Yol.  XII, 
page  379. 

324 
Wheelbb,  H.  a. — Further  Notes  on  the  Artificial  Lead  Silicate  from 
Bonne  Terre,  Mo.    By  H.  A.   Wheeler.    2  pp.     <Vol.  XXXII, 
Third  Series,  page  272. 

325 
WiNGHELL,  k. — On  the  identification  of  the  Oatskill  Bed  Sandstone 
Group  with  the  Chemung.    By  Prof.  A.  Winchell.    2  pp.     <Yol. 
XXXV,  Tliird  Series,  page  61. 

The  author  of  this  paper  holds  to  the  equivalency  of  the  Chemung,  Mar- 
shall, Ohio,  Bockford,  Burlington  and  Chouteau  strata,  and  that  they  are  all 
Carboniferous. 


AMERICAN  MUSEUM  OF  NATURAL  HISTORY  BULLETIN. 


326 

Whitfield,  R.  P On  the  Fauna  of  the  Lower  Oarboniferons  Lime- 
stones of  Spergen  HiU,  Indiana,  with  a  revision  of  the  descriptions 
of  its  Fossils  hitherto  pablished,  and  illustrations  of  the  species 
from  the  original  type  series.  By  R.  P.  Whitfield.  <Vol.  I.  No, 
3,  page  39. 

The  following  species  are  given  ad  found  at  Boonville,  and  are  figured : 
Pentremites  eonoideua,  flail. 
Orthia  dubia,  Hall. 
Athyria  trinucUua^  Hall. 
Tercbratula  turgida^  Hall. 
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327 
Meade,  W. — Description  and  Analysis  of  an  Ore  of  Lead  from  Louis- 
iana [Missouri].    By  W.  Meade,  M.  D.    4  pp.     <Yol.  I.    No.  1. 
Jan.,  1810. 


AMEEIOAN  ]^ATUEALIST. 


328 

Anonymous The  Geological  Survey  of  Missouri.  By  T.  S.  H.  6  pp. 

<Vol.  IX,  page  240.    April,  1875. 

329 

Bboadhead,  G.  C Fossil  Horse  in  Missouri.    By  G.  C.  Broadhead. 

Bead  before  the  St.  Louis  Academy  of  Science,  Nov.  15,  1869.     1  p. 
<Vol.  IV,  page  60. 

330 

Quaternary  Deposits.    By  G.  C.  Broadhead,  St.  Louis,  Mo.     2  pp. 

<Vol.  IV,  page  61. 

331 
Call,  E.  E.— The  Loess  of  North  America.    By  E.  Ellsworth  Call.    13 
pp,  1  pi.  and  8  pp.     <Vol  XYI,  pages  369  and  542.    1882. 

332 

Editorial. — Notice  of  "On  the  Antiquity  of  Man  in  North  America," 
by  Dr.  J.  W.  Foster.    2  pp.     <Vol.  IV,  page  40. 

Gives  an  account  of  the  statements  of  Dr.  Koch  in  regard  to  finding  flint 
implements  with  the  mastodon  remains  in  Missouri. 

333 

Lead  Mines  in  Missouri.     1  p.     <Vol.  IV,  page  766. 

Notice  of  a  paper  read  by  Mr.  G.  C.  Broadhead  before  the  St.  Louis  Acad- 
emy of  Science  in  October,  1870,  on  ''Notes  on  the  Geology  of  Cole  County,  Mls- 
•ourl." 
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334 
Editorial. — Note  on  Haworth's  papers  in  the  American  Geologist  on 
the  ArohsBan  Bocks  of  Missoan.  1  p.  <Vol.  XXI [,  page  732.  1888. 

335 
Gordon,  0.  H. — On  the  brecciat'Cd  character  of  the  St.  Loais  lime- 
stone.   By  0.  H.  Gordon.    <Vol.  XXIV,  pp.  305-311.     Aprp,  1890. 

This  describes  the  character  of  the  formation  as  found  in  Iowa,  Illinois  and 
Missouri. 

336 

Hoy,  p.  E.— Dr.  Koch's  Missourium.  By  P.  fi.  Hoy,  M.  D.  2  pp. 
<Vol.  V,  page  147. 

337 
Newbebbt. — The  Surface  Geology  of  the  Basin  of  the  Great  Lakes 
and  the  Valley  of  the  Mississippi.    (Copied  from  the  Annals  of  the 
Lyceum  of  Natural  History  of  New  York,  1869.)    22  pp.     <Vol. 
IV,  page  193.     1870. 

338 

Spencer,  J.  W. — Sand-Boulders  in  the  Drift,  or  Subaqueous  Origin  of 
the  Drift  in  Central  Missouri.  By  Prof.  J.  W.  Spencer.  Bead  be^ 
fore  the  N.  Y.  meeting  of  A.  A.  A.  S.  6  pp.  4  flgs.  <Vol.  XXI, 
page  917.     1887. 

339 
Spbngbr. — Hummocks  and  Boulders  of  Decomposition  in  Southeast- 
ern Missouri.    2  pp.     <Vol.  XXI,  page  366.    1887. 

340 
Swallow,  G.  C. — Western  coal  measures  and  Indiana  coal.    By  Prof. 
E.  T.  Cox.   [With  remarks  by  G.  C.  Swallow.]    <Vol.  6,  pp.  658-559. 

Prof.  Swallow  states  that  he  has  been  using  Missouri  coal  which  was  fully 
equal  to  the  *' Block  .coal"  of  Indiana. 

341 

Remarks  on  the  geological  map  and  section  of  the  rocks  of  Mis- 


souri.    By  G.  C.  Swallow.     <Vol.  5,  pp.  541-642. 
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342 

Hablajt. — Abstract  of  ^Deaoription  of  the  Bones  of  a  Fossil  Animal 
of  the  Order  Bdentata,  by  Dr.  Harlan."   3  pp.    <Yol.  11,  page  109. 

343 
Hays. — Bemarks  of  Dr.  Hays  on  a  collection  of  fossil  bones,  chiefly  of 
the  Mastodon,  brought  to  the  city  by  Mr.  Albert  Koch,  of  St.  Louis. 
2  pp.    <Yol  II,  page  102. 

344 

Bemarks  of  Dr.  Hays  on  three  papers  recently  read  to  the  Oeo- 

logical  Society  of  London,  relative  to  the  Mastodontoid  animals  in 
the  collection  of  Mr.  Koch.    3  pp.     <Yol.  II,  page  264. 

345 
HoBNBB,  W.  E. — Abstract  of  ^'Note  of  the  Bemains  of  the  Mastodon, 
and  some  other  extinct  animals  collected  together  in  St  Louis,  Mis- 
souri ;  by  W.  E.  Horner,  M.  D."    4  pp.     <Vol.  I,  page  279. 

346 

A^bstract  of  '^Bemarks  on  the  Dental  System  of  the  Mastodon, 

wit*i  an  Account  of  some  lower  Jaws  in  Mr.  Koch's  collection,  St. 
Louis,  Missouri,  etc.,  by  Dr.  Wm.  E.  Horner."  2  pp.  <Yol  I,  page 
306.    1840. 

347 

Lbsqubbbux,  L. — On  the  Oordaites  and  their  related  generic  divisions, 

in  the  Carboniferous  formation  of  the  United  States.    By  L.  Les- 

quereux.    21  pp.     <Vol.  XYII,  page  316.    1878. 

The  following  species  are  described : 
Oordaites  eommunii,  page  320,  no  Ag. 

C.  diver9ifoliu9^  page  3M,  Pi.  XLVIII,  Figs.  3,  3a.    (Second  Geological  Sur- 
vey of  Pennsylvania,  P.    Vols.  I,  11  and  III,  page  535;  Plate  LXXVII, 
Figs.  3,  3a.) 
Lfpidoxylon  anomalumy  page  334,  PI.  LI V,  Fig.  5 ;  PI.  L  V,  Figs.  1.  la,  all  fh>m 
the  Lower  Coal  Measures  at  Clinton . 
The  descriptions  refer  to  plates  and  figures,  hut  these  were  not  puhlished 
with  the  article. 
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348 

Whipple,  S.  H. — Description  of  Mastodon  bones  found  in  Benton 
County,  Missouri,  and  presented  to  the  society.  By  S.  H.  Whipple. 
2  pp.     <Vol.  lY,  page  36. 
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349 
Hats. — Bemarks  of  Dr.  BEays  on  Abstract  of  Prof.  Owen's  paper  on 
the  Koch  Collection  to  the  London  Geological  Society.     2  pp. 
<Yol.  II,  page  183.    1842. 

350 
Hablan,  B. — Ichthyosaurian  Bemains  discovered  in  the  State  of  Mis- 
souri.   By  B.  Harlan.    1831. 

Also  in  Medical  and  Physical  Researches,  page  344.  1835.  This  title  is  a 
mistake .  The  specimens  were  from  the  Upper  Missouri,  and  not  the  State  of 
Missouri. 

351 

«  

HoRNBB,  W.  E. — Bemarks  on  the  Dental  System  of  the  Mastodon, 
with  an  account  of  some  Lower  Jaws  in  Mr.  Koch's  Collection,  St. 
Louis,  Missouri,  where  there  is  a  solitary  Tusk  on  the  right  side. 
By  W.  E.  Horner,  M.  D.,  Professor  of  Anatomy  in  the  University 
of  Pennsylvania.    7  pp.     <Vol.  VIII,  N.  S.,  page  53. 

352 

Leidy,  J. — Descriptions  of  the  Bemains  of  Fishes  from  the  Carbonifer- 
ous Limestones  of  Illinois  and  Missouri.  By  Joseph  Leidy,  M.  D. 
4  pp.     1  pi.     <Vol.  XL    N.  S.    Page  87.    1860. 

This  describes 
Ctenoptyehiua  digitatua^  page  90,  PI.  V,  Fig.  27,  from  the  Carboniferous  Lime- 
stone near  St,  Louis. 
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353 
Dbsor,  E. — Bemarks  on  a  fine  skeleton  of  a  mastodon  seen  by  him  at 
Galena,  Mo.    By  E.  Desor.    1  page.     <Vol.  Ill,  page  207.     1849. 
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354 
Harbison,  E. — Analysis  of  Magnetite  from  Iron  Moantain  and  Pilot 
Knob,  Missouri.    By  Edwin  Harrison.    1  page.     <Vol.  VI,  page 
295.     1857. 

355 
Newberry,  J.  S — Notes  on  the  Surface  Geology  of  the  Basin  of  the 
Great  Lakes.    By  Dr.  J.  S.  Newberry.    5  pp.     <Vol.  IX,  page  4?. 

356 
Scudder,  S.  H — Older  Fossil  Insects  West  of  the  Mississippi.    By 
Samuel  H.  Scudder.    3  pp.     <Vol.  XXII,  page  58.    1882-^. 

This  contains  a  notice  of  a  hemipterious  insect  from  Kansas  City,  the  first 
discovered  in  rocks  older  than  the  Tertiaries. 

357 
White,  C.  A. — Description  of  New  Species  of  Fossils  from  the  Devo- 
nian and  Carboniferous  Bocks  of  the  Mississippi  Valley.  By  Charles 
A.  White,  of  Burlington,  Iowa.    26  pp,  2  figs.     <Vol.  IX,  page  8. 

The  following  Missouri  species  are  described : 
Amboccelia  {Spirifer  f)  minuia,  page  26,  from  Hannibal. 
Streptorhynchua  lena^  page  28,  and 

Choneies  genicuiata,  page  29,  from  Clarksville,  all  from  beds  equivalent  to  the 
Chemung. 

35S 

White,  C.  A.  &  Whitfield,  R.  P. — Observations  upon  the  Bocks 
of  the  Mississippi  Valley  which  have  been  referred  to  the  Chemung 
Group  of  New  York,  together  with  Descriptions  of  New  Species  of 
Fossils  from  the  same  Horizon  at  Burlington,  Iowa.  By  C.  A. 
White  and  R.  P.  Whitfield.    18  pp.     <Vol.  YIII,  page  289. 
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359 
Whitney,  J.  D.  &  Wadsworth,  M.  E. — The  Azoic  System  and  its  pro- 
posed  subdivisions.     By  J.  D.  Whitney  and   M.   E,   Wadswoith. 
<Vol.  VII,  No.  XL     1884. 

The  crystaline  rocks  of  Mif^souri  are  noticed  on  page  482. 
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360 

MgChbsney,  J.  H. — Descriptions  of  New  Species  of  Fossils  from  the 
PalaBOzoic  Rocks  of  the  Western  States.  By  J.  H.  McChesney. 
Extr.  Trans.  Chicago  Acad.  ScL    <Vol.  I.    Chicago.    1869.    96  pp. 

The  title  page  indicates  that  this  had  previously  been  published  in  the 
Transactions  of  the  Chicago  Academy,  but  such  was  not  the  ease,  as  will  be 
seen  by  the  next  entry.    The  title  page  states  the  year  of  publication  as  1859, 
but  the  author  gives  it  in  the  subsequent  paper  as  1860. 
The  following  species  are  described : 

Orihis  RUhmofuUL,  page  —  from  12  ms.  nw.  of  Richmond. 

O   PrcUteni,  page  —  from  Charbonier. 

Productua  Wilberawis,  page  36  (Trans.  1865,  page  26,  PL  I,  Fig.  8),  from  Char- 
bonier. 

Athyria  differentia^  page  — ,  from  Charbonier  and  Klchmond. . 

Edmondia  concentricay  page  55  [Aatartella  eoncantricay  Trans.  1865,  page  43,  PI. 
II,  Fig.  21),  from  Charbonier. 

Myalina  Swallovi,  page  57  (Trans.  1865,  page  41,  PI.  II,  Figs.  6a,  6,  from  Char- 
bonier and  12  ms.  nw.  of  Richmond. 

Diacina  capuliforma^  page  72  (D,  eapuliformia,  Trans.  1865,  page  23,  PI.  II, 
Fig.  20),  from  12  ms.  nw;  of  Richmond,  all  from  the  Coal  Measures. 

Actinocrinua  ienuiaeulptuay  page  15  (Trans.  1865,  page  11,  PI.  V,  Fig.  1),  from 
the  Burlington  at  Columbia. 

Aihyria  uUravariea,  page  — ,  from  the  Keokuk  at  Ste.  Genevieve. 

361 

Descriptions  of  Fossils  from  the  Palaeozoic  Kocks  of  the  Western 

States,  with  Illastrations.  By  J.  H.  McChesney,  Professor  of  Geol- 
ogy and  Mineralogy  in  the  University  of  Chicago.  67  pp.  9  plates. 
<Vol.  I,  page  1.     1867-9. 

See  remarks  under  preceding  number .    Part  of  the  species  of  that  pamphlet 
are  described  again  and  figured  as  stated  In  the  preceding  number. 
Hemiproniica  craaaua,  M.  &  H.  is  figured  from  the  Coal  Measures  at  Richmond, 
and  Edmondia  eoncenirica  Is  changed  to  the  genus  AatarUlla. 
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362 

MiLLEB,  S.  A. — Descriptions  of  two  new  Species  from  the  Niagara 
Group,  and  five  from  the  Keokuk  Group.  By  S.  A.  Miller,  Esq., 
6  pp.    1  pi.     <Vol.  II,  page  264. 

Describes  the  followiog  species : 
PUUyerinuB  BloomfiddermB^  page  257. 
Codaster  graiioaita,  page  257. 
Strotocrinua  BloomfiekUnaia,  page  258,  PI.  XV,  Figs.  6,  6a,  all  from  the  cherty 

beds  of  the  Keokuk  at  New  Bloomfleld. 

363 
Descriptions  of  some  i^w  and  remarkable  crinoids  and  other  fos- 


sils of  the  Hudson  River  Group,  and  notice  of  Strotocrinua  Bloom- 
fieldensis.    9  pp.    1  pi.     <Vol.  IV,  page  69. 

This  has  additional  description  and  flgare  of  Strotocrinua  Bloomfieldenns,  page 
76,  PI.  I,  Fig.  6. 

364 

Olyptocrinus   redefined  and  restricted,  Oaurocrinus^   Pycnocrinus 

and  Compsocrinus   established,  and    two   new   species    described. 
<Vol.VI,  page  217. 

This  describes : 
Oau7'oerinu8  apUndcna,  page  230,  from  the  Trenton  Group  (?)  at  Cape  Girar- 
deau. 

365 
MiLLEB,  S.  A.  and  Gubley,  Wm.  F.  E. — Description  of  some  new  gen- 
era and  species  of  Echinodermata  from  the  Coal  Measures  and  Sub- 
carboniferous  Rocks  of  Indiana,  Missouri  and  Iowa.  By  S.  A.  Miller 
and  Wm.  F.  E.  Gurley.  59  pp.,  10  plates.  <Vol.  XIII,  page  3. 
April,  1890. 

Tlie  following  Missouri  species  are  described : 
Eupachycrinus aphasralia^  page  5,  PL  I,  Figs    3,  4. 
UlocHnus  Brittai,  page  7,  Pi.  I,  Figs.  5,  6. 
U,  Kanaaaenaia,  page  8,  PI.  I,  Figs.  7,  8,  9,  10. 
Delocrinua  Misaourienaia^  page  14,  PI.  II,  Figs.  8,  12,  13. 
^aiocriniis  magnlficua,  page  15,  PI.  II,  Fip^.  1,  2,  3,  4,  5. 
JE.  Hariiy  page  16,  PI.  Ill,  Fig.  1. 
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JE,  basiliaeusy  page  53,  PI.  IX,  Figs.  4,  5,  6,  all  from  the  Upper  Coal  Measures 
•        at  Kansas  City. 

Deloerinus  Aemi9;>AerietM,  Shumard,  flrom  Kansas  City,  is  figured  on  Pi.  II,  Fii^. 

8,  9,  10. 

The  following  new  descriptions  are  given  : 
Family  Eupachyerinidoiy  page  3. 
Genus  Uloerinus,  page  6. 

^*      Deloeriutu,  page  9. 

**      ^«io«riniM,  page  14. 

The  above  abstract  is  of  the  entire  paper  as  pubiished  in  pamphlet  form. 
The  Journal  at  the  date  given  contained  only  the  first  25  pages  and  4  plates. 

366 

Ulbich,  E.  O — American  PalsBOzoio  Bryozoa.    By  E.  O.  Ulrich.     <Vol. 
VII,  page  24.     1884. 

Rhombopora  craasa^  page  28,  PI.  I,  ¥Mgs.  2,  2a,  26. 

FistuUpwa  carbonariayptige  46,  PI.  Ill,  Figs.  1,  la,  both  ftom  the  Upper  Coa 
Measures  at  Kansas  City, 
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367 

Hebbick,  C.  L. — A  sketch  of  the  Geological  History  of  Licking  County 

accompanying  an  Ilinstrated  Catalogue  of  Carboniferous  Fossils 

from   Flint  Eidge,  Ohio.     Appendix  T.    Carboniferous  Trilobites. 

Appendix  II.    A  Waverly  Trilobite.    By  C.  L.  Herrick.     <Vol.  II, 

Part  I,  pp.  6-70. 

Descriptions  are  given  of  several  species  of  trilobites  which  were  described 
from  Missouri  types,  and  the  name  Proetus  Missouriensis,  Shum.,  is  changed  to 
Phillipsia  Shumardi,  page  58,  and  page 69,  Plate  VII,  Fig.  14. 
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36S 

Editobial* — Review  of  Reports  of  the  Geological  Survey  of  the  State 
of  Missouri,  1855-1871,  by  Broadhead,  &c.  2  pp.  <Yol.  I  n.  s. 
page  368.    1874. 

369 

Review  of  the  Mississippi  Valley ;  its  Physical  Geography,  &c.,  by 

J.  W.  Foster,  Chicago,  1869.    3  pp.     <Vol.  VI,  page  421.    1869. 
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370 
Hablan,  B. — Critical  Notices  of  Various  Organic  BemaiDS  hitherto 
discovered  in  North  America.    By  Bicbard  Harlan,  M.  D.    47  pp. 
<Vol.  I,  Part  1,  pages  46-112.    1834. 

ContaiDS  description  of  Boa  PaUaaaii,  De  Kay,  from  New  BCadrid. 

Tboost,  G. — On  the  organic  remains  which  characterize  the  transition 
series  of  the  valley  of  the  Mississippi,  &c.  By  G.  Troost,  M.  D.  In 
a  letter  to  Dr.  Harlan,  of  Philadelphia.  3  pp.  <Vol.  I,  Part  II, 
pages  248-250.     1835. 

This  gives  a  list  of  49  species  of  fossils  found  in  the  ^'transition  strata,  includ- 
ing the  mountain  limestone  of  the  English  geologists."  The  author  gives  some 
other  names  in  addition  to  the  numbered  list,  and  states  that  there  are  many 
other  fossils,  but  that  he  had  not  yet  determined  them. 


HUNT'S  MEBCHANTS'  MAGAZINE. 


372 

DiLLE,  I. — Mineral  Besonrces  of  Southern  Missoori.    Israel  Dille  of 
Ohio.     6  pp.     <Vol.  XIIT,  No.  3.     April,  1845. 

373 
Mineral  Begiou  and  Besonrces  of  MisBoari.    7  pp.     <Vol.  XV, 


No.  1,  page  28.    July,  1846. 

374 
Feuchtwangee,  L. — Mineral  Besonrces  of  Missouri.    Mineralogieal 
Observations  in  the  State  of  Missouri,  made  by  Dr.  Lewis  Feucht- 
wanger.    Bead  before  the  New  York  Lyceum  of  Natural  History. 
5  pp.     <Vol.  XVI.    No.  2,  page  177.    Feb.,  1857. 


\ 
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375 
Lambobn,  B.  H. — MisBonri  Iron  Region.    By  Robert  H.  Lamborn,  Esq., 
of  St,  Louis.    7  pp.     <Vol.  63,  page  329.    Nov.,  1865. 

376 

Whittelsey,  C.  C — Missouri  and  its  Resources.    [0.  0.  Whittelsey, 
of  Missouri.]    10  pp.     <Vol.  VIII,  page  535.    June,  1843. 


KANSAS  ACADEMY  OF  SCIENCE  TRANSACTIONS. 


377 
Hawobth,  E.— The  Coal  Fields  of  Cherokee  County,  Kansas.    By 
Erasmus  Haworth,  B.  S.,  Empire  City,  Kansas.    5  pp.     <Vol.  VIII, 
page  7, 1881-2. 

This  has  notes  on  the  geology  of  the  adjoining  parts  of  Missouri. 


KANSAS  CITY  REVIEW  OF  SCIENCE  AND  INDUSTRY. 


378 
Anonymous.— The  Mineral  Resources  of  Missouri.     <Vol.  T,  pp. 
144-147. 

379 

Analysis  of  Sweet  Springs  Water,  Saline  County,  Mo.     <Vol.  I, 

page  186. 

380 

-^ —  A  Fourth  Oil  Rock.     <Vol.  I,  page  491. 

Notices  an  oil-bearing  sand  at  1646  feet,  at  Big  Shanty,  south  of  Bradford, 
Missouri. 

381 

Missouri  Mineral  Production.    From  the  Engineering  and  Mining 

Journal.    3  pp.     <Vol.  II,  No.  2,  pp.  104-106.    May,  1878. 

• 

382 

Ancient  Man  in  Missouri.    (From  the  Scientific  American.)    2  pp. 

<Vol.  IV,  No.  6,  pp.  —    Oct,  1880. 
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BALLA.BD,  F.  A. — Mastodon  Bemaiiui  found  in  Jackson  Gonnty,  Mo. 
By  Dr.  F.  A.  Ballard,  Independence,  Mo.  2  pp.,  1  IlL  <Yol.  Ill, 
No.  11,  page  643.    March,  1880. 

384 
BAX70HBB,  W. — [Stump  of  Oak  five  feet  deep  in  prairie  soil,  Oregon 
Mo.    B>  W.  BaucherJ     <yoL  I,  page  509. 

385 
Bboadhbad,  G.  G.— Thickness  of  the  Missouri  Goal  Measures.    By 
Prot  G.  G.  Broadhead.    2  pp.     <Vol.  I,  No.  7,  pages  392-393 
Sept.,  1877. 

386 

Missouri  Iron  Ores  of  Oarboniferous  Age.    <yol.  I,  page  650. 

387 

Mineralogy.    Bitumen,  Asphaltum,  Petroleum,  Pyroschists,  and 

certain  other  solid  Hydro-carbons.  (Bead  before  the  Kansas  Gity 
Academy  of  Science,  November  28,  1876.)  <Yol.  I,  No.  4,  pages 
209-224.    June,  1877. 

This  contains  an  acoonnt  of  oil  and  bitumen  in  Western  Missonri. 

388 

Meteoric  Stones  and  Shooting  Stars.    19  pp.     <Vol.  I,  No.  12, 

pages .    Feb.,  1878. 

This  notices  the  different  Missouri  meteorites. 

389 

Jackson  County,  Missouri — A  few  notes  on  its  Geology.    7  pp. 

<Vol.  II,  No.  4,  pages  204-210.    July,  1878. 

390 
Notes  on  Surface  Geology  of  Southwest  Missouri  and  Southeast 


Kansas.    2  pp.     <Vol.  Ill,  No.  8,  pp.  460-461.    Dec,  1879. 

391 
Review  of  Contributions  to  Palaeontology.    Nos.  2-8.    By  C.  A. 
White,  M.  D.     2  pp.     <Vol.  IV,  No.  7,  pp.  448-449.    Nov.,  1880. 

Several  of  the  Missouri  fospils  described  by  Dr.  White  in  these  Contribu- 
tions were  sent  to  him  by  Prof.  Broadhead,  who  here  adds  some  facts  in  regard 
to  them  and  their  geology. 
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■ 

Bboadhbad,  G.  0 The  Mastodon.     <Vol.  IV,  No.  9,  pp.  519-530. 

Jan.,  1881. 

An  account  is  given  of  the  Mastodons  found  near  Sedalia  by  Mr.  R.  A. 
Blair. 

393 

The  Marbles  of  Southeast  Missouri.    4  pp.     <Vol.  V,  No.  9,  page 

523.    Jan.,  1882. 

394 
Archaean  Rocks  of  Missouri.     <Vol.  V,  No.  12,  page  733.     1882 


395 
Bboadhbad. — Old  maps.    3  pp.     <Vol.  VII,  No.  1,  pp.  56-68.    May, 
1883. 

This  gives  an  account  of  tbe  old  geological  and  other  maps  of  the  State. 

396 

Flint  Chips.    3  pp.     <Vol.  VII,  pp.  599-602. 

An  account  is  given  of  the  difierent  chert-beds  of  Missouri. 

397 

Explorers  of  Western  America.    6  pp.     <Vol.  VII,  No.  7,  pp. 

407-412.    Nov.,  1883. 

The  reports  of  the  different  explorers  who  traveled  in  Biissouri  are  noticed. 

398 

Mines  of  Carterville,  Jasper  Co.,  Missouri.    3  pp.     <Vol.  VIII, 

Nos.  2-3,  pp.  70-72.    June- July,  1884. 

399 

Gasb,  T.  S. — The  Mineral  Region  of  Southwest  Missouri  and  Southeast 
Kansas.  By  the  Editor.  [Theo.  S.  Case.]  7  pp.,  2  wood  cuts.  <Vol. 
I,  No.  7,  page  386.     Sept.,  1877. 

400 

Casb.— Missouri  Copper  Mines.  [Editorial.]  3  pp.  <Vol.  VI.,  No. 
5,  page  304.     Sept.,  1882. 

401 

Casb.— Geological  Surveys  of  Kansas  and  Missouri.  4  pp.  <Vol. 
VI,  Nos.  9-10,  pp.  592-5.     1880. 
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402 

Case. — Notice  of  "  Geology  and  Mineralogy  of  Cherokee  County,  Kan- 
sas,  by  Erasmus  Haworth,  B.  8."  1  p.  <Vol.  VIII,  Nos.  2-3,  page 
146.    June-July,  1884. 

403 
Glebo,  F.  a. — The  Lead  and  Zinc  Region  of  Missouri  and  Kansas.    F. 
A.  Olerc.    (From  the  Mineral  Resources  of  the  U.  8.)    6  pp.     <Vol. 
VII,  No.  6,  page  330.    Oct.,  1883. 

404 

Emeby,  J.  B Description  of  Marble  Cave,  Missouri.  (Stone  County.) 

Capt.  J.  B.  Emery,  9  pp.     <Vol.  VIII,  No.  11,  page  614.   March,  1886. 

405 
Gage,  J.  R. — The  Ste.  Genevieve  County  Copper  Mines.    By  J.  R. 
Gage.     <Vol.  I,  pp.  603-605. 

406 

Hawobth,  E. — The  Chert  Bocks  of  Sub-carboniferous  Kansas.  By 
Erasmus  Haworth,  B.  8.  <Vol.  V,  No.  11,  pp.  660-676.  March, 
1882. 

Thi8  describes  the  formation  in  which  the  lead  and  zinc  of  Southwest  Mis- 
souri are  found . 

407 

Lewis,  J.  L. — Fossil  Remains  in  Southwest  Missouri.  J.  L.  Lewis, 
Bolivar,  Missouri.     1  page.     <Vol.  IV,  No.  4,  page  207.  Aug.,  1880. 

408 

Lykins,  W,  IL  R. — Kansas  City  Fossils.  W.  H.  R.  Lfykins.]  1  page. 
<Vol,  VII,  No.  2,  page  113.    June,  1883. 

409 

LVKINH,  W.  H.  H. — List  of  Fossils  in  Kansas  City  and  Vicinity.  5  pp. 
* .  Vol.  V 1 1 1,  Nos,  2-3,  page  72,    JuneJuly,  1884. 

410 

Pmimjph,.!.  V.(\  -.(Urology  of  the  West.  By  J.  V.  C.Phillips.  <VoL 
I,  |i|i,  4HH  4(U, 

l>fi|iorUif»ii  Uif»  ii0Otlon  of  the  8t,  Louis  Insane  Asylum  well. 
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411 

Spbnceb,  J.  W.— The  Ancient  Mississippi  and  its  Tribataries.  J.  W. 
Spencer,  Professor  of  Oeology  in  the  State  University  of  Missouri. 
7  pp,     <Vol.  VI,  No.  11,  pp . 

412 

Tbowbbidge,  S.  a.— Geological  Survey  of  Missouri.  Prof.  S.  H. 
Trowbridge.    6  pp.     <Vol.  VI,  No.  11,  page  — . 

413 
West,  E.  P. — Human  Remains  in  the  Loess  of  the  Missouri  River.    E. 
P.  West.    4  pp.     <Vol.  VI,  No.  8,  page  —    Dec,  1882. 

414 
Age  of  the  Missouri  River.    4  pp.     <Vol.  VII,  No.  1,  page  25-28. 


May,  1883. 


LYCEUM  OF  NATURAL  HISTORY  OF  NEW  YORK  ANNALS. 


DeKay,  J.  E. — Notes  on  a  fossil  skull  in  the  Cabinet  of  the  Lyceum,  of 
the  Oenus  Bos,  from  the  banks  of  the  Mississippi ;  with  observa- 
tions on  the  American  species  of  that  Oenus.  By  J.  E.  DeKay. 
12  pp.     <Vol.  II,  page  280. 

Describes  the  following : 

Boa  Pallassiit  page  280,  PI.  C,  from  New  Madrid. 

416 

Newbebbt,  J.  S. — On  the  Surfiace  Geology  of  the  Basin  of  the  Great 
Lakes,  and  the  Valley  of  the  Mississippi.  By  J.  S.  Newberry.  22 
pp.     <Vol.  IX,  page  213. 


THE  MINING  MAGAZINE  OF  Wm.  J.  Tbnney,  New  York. 

"MINING  AND  STATISTICAL  MAGAZINE,"   Thomas  McGnth;  snd  **MINING  MAGAZINE 
AND  JOURNAL  OF  GEOLOGY,"  T.  P.  Blake. 

The  two  latter  magazines  were  successors  to  the  first. 

417 

Anonymous. — Manufactare  of  Iron  at  St.  Lonis.    (Gommnnication  to 
St.  Lonis  RepnblicaD.)     <Feb.  1860,  pp.  312-313. 

The  cost  of  production  of  iron  at  Iron  Mountain  and  Pilot  Knob  Is  driven. 
G  R--7 
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418 

Bailey. — Iron  Mann&ctQre  in  Missoari.    (Copied  from  Western  Jour- 
nal.)    <Vol.  II,  No.  5,  May,  1854.    pp.  581-583. 

419 

Editobial. — Missoari  Coal.    2  pp.     <Vol.  Ill,  No.  II,  Aug.,  1854, 
page  2 16. 

420 

Lead  Mining  in  Missouri.  2  pp.     <Vol.  Ill,  No.  IV,  Oct.,  1854, 

page  440. 

421 

Geological  Survey  of  Missouri.     <Dec.,  1859,  p.  159. 

Notice  of  and  qnotation  from  Swallow's  Fourth  Report. 

422 
Reported  Discoveiy  of  Gold  Mines  in  Missouri.     <Vol.  I,  Sec- 


ond Series,  pp.  406-407.    March,  1860. 

Notice  of  mines  then  reported  found  in  Madison  County,  which,  according 
to  Koch,  produced  ore  worth  over  $100,000  per  toi^. 

423 

Jamison,  J. — Coal  Fields  and  Coal  Mines  on  the  Western  Waters.  J. 
Jamison  in  Report  of  Chief  of  Bureau  of  Construction  to  the  Sec- 
retary of  the  Navy.     <Vol.  I,  No.  6,  page  654.     Dec,  1853. 

424 

St.  Louis  Republican. — Missouri  Lead  Mines.  By  Editor  of  St. 
Louis  Republican.    2  pp.     <yol.  I.     No.  V,  page  525.     Nov.,  1863. 

425 
Iron  Mountain  and  Pilot  Knob,  Missouri.    (Copied  from  St.  Louis 


Republican.)    2  pp.     <Vol.  II.     No.  IV,  page  453.    April,  1854. 

426 

Western  Journal. — Iron  and  Zinc.    Iron  Mountain  Region,  Mo.    3 
pp.     (Copied  from  Western  Journal.)     <Vol.  V.    No.  1,  July,  1855. 
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427 

Whitnby,  J.  D — The  Lead  Deposits  of  the  Mississippi  Valley,  By  J. 
D.  Whitney.  <Dec.  1859,  pp.  89-102 ;  Jan.  1860,  pp.  169-184 ;  Feb. 
1860,  pp.  287-299. 

Extracted  firom  the  Geological  Suryey  of  Iowa,  Vol.  I.    A  tew  references 
to  MiBSoori,  but  mostly  Iowa  and  other  northern  places. 


MINES,  METALS  AND  ARTS,  OF  ST.  LOUIS,  J.  E.  Wabe,  Editob. 


428 

The  following  list  of  articles  from  the  above  publication  has  been 
famished  by  Prof.  Broadhead :    (•) 

1874. 

May  7-  -Simpson's  Coal  and  Lead  Mines.    Editorial. 

May  14r~How  is  the  interest  in  Missouri  Iron  property  to  be  restored?    Edi- 
torial, 
do.         P.  H.  Schneider's  Qranite  Quarries. 

May  28— School  of  Mines.— Granby  Mines.    Editorial, 
do.         Missouri  Minerals.    Simpson  Mines,  etc.    Editorial. 

July  !^— Fire  Clay.    **By  Musquito."— D.  A.  Bauman. 

July  9— Developing  Lead  and  Zinc.    ^'Musqulto." 
do         Fire  Brick.    Edit. 

July  23— Mines  and  furnaces  S.  E.  Mo.— Mo.  Lead  for  1874.— Missouri  ores. 
Edit.— Joplln  and  Its  Mines.    Speech  by  J.  V.  Wheelhouse. 

July  30— Missouri  Mines. 

Aug.  13— St.  Jo  Mines.    Edit. 

Aug.  20— Several  Items  Missouri  mines.    Edit. 
Missouri  Zinc,  D.  Bauman.    Choatean  League  Tract  Mines,  do. 

Aug.  27— Dade  county  Zinc.    Edit. 

Sept.  3— Old  Mines  Conception.    D.  Bauman. 

Sept.  10— Higglnbotham  Lead  Mines.    D.  Bauman. 

tjept.  17— S.  W.  Mo.  Lead  and  Zinc— St.  Joe  &  Valle  Mines.    Edit. 

Sept.  24— Shibboleth  Mines.— Washington  Co.  coal.    D.  Bauman. 
Lincoln  county  coal     Edit. 

Oct  8— Sandstone  quarries— Zinc— Lead— Fire  brick.    Edit. 

Oct.  15— Palmer  Lead  Mines.    D.  Bauman. 

Oct.  2*2— Lead  Mining  Jasper  Co.— Joplln  Mines.    Edit. 

Nov.  5— S.  E.  Mo.  Lead  Mines.     D.  Bauman. 

Nov.  5,  12,  19,  26,  Dec.  3,  10,  24,  31— State  Geological  Reports.     Edit. 

Dec.  12— S.  W.  and  S.  E.  Mo.  Mines. 

Dec.  19— Missouri  Mines.    Edit. 

Dec.  26— Dade  county  Mines.    D.  Bauman. 
do.       Missouri  Ores  and  Mines.    Edit. 
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Deo.  ^^Miseouri  Mines. 

Dec.  10— MiBsouri  Mining  Interests.— Mo.  Gtool.  Surrey.    Edit. 

Dec.  17— Jasper  oonnty  Mining  Items.    Edit. 

Deo.  34—8.  £.  and  8.  V^.  Mo.  Mines. 

do.      Iron  and  Copper  in  Missouri.    B.  8.  Elliott. 
1875. 

Jan.  7,  ai,  Feb.  11— Geological  Sarvey  and  Heports.    Sdft. 

Jan   14— Dade  county  Mines. 

Jan.  21— Central  Missouri  Lead  Mines— Linn  Creek  Mines. 

do.        Mining  Regions,  S.  W.  Mo.    W.  8.  Guy. 
Feb.  IS— Joplin,etc.,Lead  Statistics.    Edit. 
Feb.  25— Lead  in  Christian  county. 
March  95— Missouri  Mfaiing  items. 
April  1—8.  W.  Mines  and  Furnaces— Iron  Ores.    Edit. 
April  8-iron  interests  and  Lead.    Edit. 
April  27— Pettis  and  P-ilaski  counties  mines.    Correspondence.    Mines  and 

furnaces  In  Missouri .    Edit . 
May  6— Johnson  oounty  Iron  Ore. 

May  27— Mine  La  Motte.    Mining  Industries  in  Missouri. 
June  3— Mines  S .  E .  Mo .    Edi t . 
June  24— Missouri  Mines. 
July  15-Iron  Oree  of  Missouri.    J.  L.  Bell. 
Aug.  1»-Mines  S.  W.  and  8.  E.  Mo.    Edit. 
Sept.  9— Washington  county  Mines,  Webby ille. 
Sept.  16— Mo.  Lead  Mines— Discorerles  of  Lead  in  Missouri  and  Mine  La 

Motte.— Washington  Co.  Mines.— CarteryiUe  Mines. 
Sept.  23— Ste.  Geneyiere  Copper  Mines.- MUsonri  Lead  Mines. 
Oct.  7— Missouri  Gold.    J.  T.  Beiston. 
Oct.  21—8.  W.  Mo.  mines. 
Nov.  4 — Granby  Mines. 

Nov.  25— Missouri  Gold.    C.  F.  Williams  and  Edit. 
Deo.  16— Desloge  Mines,  Southeast  Missouri. 

1876. 

Jan.  6— Iron  Mountain  and  Irondale  fQmaces.    Missouri  Gold  Field. 
March  2— Zinc  production  in  Missouri.    Lead  in  S.  W.   Missouri.     Annual 

production  of  lead  in  Mo.    E.  A.  Cass  well  and  Ed. 
April  13— Lead  in  Missouri.    Ed.  Dunscomb. 
June  1—8.  W .  Mo.  Mines. 
June  22— Desloge  Mines. 
June  29— Dade  oounty  mines. 
Aug.  10— Missouri  Mines.    Cantwell. 
Sept.  7— Joplln  and  Granby. 
Oct.  1^-S.  K.  Mo.  mines. 

1877. 

Jail.  25— Lead  discoTeries  at  Granby.    Production  of  lead. 

June  14-5.  E.  Mo.  Mines. 

July  12 — Missouri  mines. 

Oct.  15— Missouri  mines. 

Nov.  11— Ste.  Genevieve  Mines.    J.  R.  Gage. 

Dec.  20— Lead  interest  in  Missouri. 
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1878. 

Jan.  10— Production  of  mines. 

Also  the  following  pmpers  by  Ptof.  Broadhead : 
Physical  Geography  Mississippi  Valley.    Feb.  ,1876. 
Iron  Ores  Carboniferous  Age.    Feb.  26,  1876. 
Geological  Notes  S.  B.  Mo.    Reynolds  Co.    March,  1876. 
Area  and  Topographic  features  8.  W.  coal  field.    1874. 
Morgan  Co.  Lead  Mines.    Sept.  2,  1876. 
Meteoric  Iron  in  Mo.    Sept.  19,  1876. 

Meteoric  Iron,  referring  to  Dr.  Shumard's  notef .    Oct.  14,  1876. 
St.  Joe  Mines,  S.  E.  Mo.    Oct.  21,  1S76. 
Visit  to  S.  £.  Mo.  Mines.    Oct.  28,  1876. 
Drift  formation  and  Gold  in  Mo.    Dee.  0,  1876. 
Mines  of  Morgan  and  Benton  Co.    July  29,  1876. 
Mines  of  Cole  Co.,  Mo.    Aug.  12, 1876. 
Coal  8.  W.  Mo.    Dec.  20,  1877. 
Bituminous  shales.    Feb.  16,  1877. 
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429 

yoGDBS,  A.  W. — The  Genera  and  Species  of  North  American  Carboni- 
ferous Trilobites.  By  Anthony  W.  Vogdes.  <Vol.  IV,  pp.  69- 105. 
Feb.,  1888. 

The  Carboniferous  formations  of  Missouri  are  noticed.  Descriptions  and 
notices  of  the  following  species  from  the  State  are  given  : 

Proeiaa  MisaouriensU,  Shumard,  page  76,  PI.  Ill,  Fig.  1,  from  the  Lithographic 
Limestone  (W^averly  series)  at  Hannibal,  I^onlslana  and  Chouteau  Springs. 

PhilUpHa  majory  Shumard,  page  86,  Plate  III,  Fig.  14,  ftom  the  Upper  Coal 
Measures,  Clinton  County  and  Kansas  City. 

P.  MisMourieruU,  Shumard,  page  86,  PI.  Il[,  Figs.  1-2,  firomthe  Middle  Coal 
Measures,  Lexington. 

P,  MeramecensUy  Shumard,  page  86,  PI.  Ill,  Fig.  16,  ftomthe  Archimedes  lime- 
stone I  Chester  series],  Fenton,  St.  Louis  county. 
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430 
Sampson,  F.  A. — Notes  on  the  Sabcarboniferous  Series  at  Sedalia, 
Missonri.    By  F.  A.  Sampson.    2  pp.     <Vol.  VII,  page  246.    1888. 
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VoGDES,  A.  W. — Description  of  two  new  Species  of  Carboniferous 
Trilobites.    By  A.  W.  Vo^des.    4  pp.     <Vol.  VII,  page  247.    1888 

This  describes  the  following  species : 

PhiUipna  Sampaoni^  page  24,  flgare,  from  the  Waverly  Series  (Chouteau 
Limestone) . 

OriffUhidea  (?)  SedaliensU^  page  24,  from  the  Waverly  Series  (Chouteau  Lime- 
stone), both  at  Sedalia. 


NORTH  AMERICAN  REVIEW. 


432 

Editobial. — Missouri.  Review  of  "  Gazetteer  of  the  State  of  Mis 
souri,  by  Alphonso  Wetmore,  St.  Louis,  8vo,,  1837.'^  13  pp.  <No. 
cm,  page  614.    April,  1839. 

433 
The  Missouri  Valley  and  the  Great  Plains.    29  pp.    No.  CLXXX, 


page  66.    July,  1858. 
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434 

Leidy,  J. — Descriptions  of  some  remains  of  Fishes  from  the  Carbon 

iferous    and    Devonian    Formations   of  the   United   States.      B. 

Joseph  Leidy,  M.  D.     7  pp.     3  plates.     <Vol.  Ill,  Second  Series 

page  159.     1854. 

The  following  Missouri  species  is  described  : 
Oracanthua  vetuatua,  page  1.    Plate  —  from  Missouri  Territory,  exact  place  no 
known. 
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435 
Norwood,  J.  C,  &  Peattbn,  H. — Notice  of  Product!  found  in  the  West- 
em  States  and  Territories,  with  descriptions  of  twelve  new  species. 
By  J.  0.  Norwood  and  Henry  Pratten  of  the  Illinois  Geological 
Survey.  18  pp.  2  plates.  <Vol.  Ill,  Second  series,  page  5. 
Aug.  1854. 

The  following  are  described : 
ProductuH  Rogersii^  page  9,  PI.  I,  Fig.  3,  a,  &,  c,  HontsviUe. 
P.  apUndens^  page  11,  PI.  I,  Fig.  6,  a,  6,  c,  dy  6  miles  west  of  Richmond. 
P.  muricatua,  page  14,  PI*  I<  Fig.  8,  a,  6,  e,  d,  e,  6  ms.  nw.  of  Richmond. 
P.  P&riloeHanua,  page  15,  PI.  I,  Fig.  9,  a,  6,  e,  Charboniere. 
P.  Pratienianus,  page  17,  PI.  I,  Fig.  10,  a,  6,  e,  <^,  85  ms.  nw.  of  St.  Joseph. 
P.  HUdrethianuSy  page  18,  PL  I,  Fig.  11,  a,  b,  e,  Charboniere,  all  from  the  Coal 

Measures. 
P.  eUgana,  page  13,   PI.  I,  Fig  7,  a,  6,  c,  from  the  Mountain  Limestone  near 

Hat  Island. 

Missouri  localities  of  various  other  species  are  also  given. 

Notice  of  the  genus  Chonetes,  as  found  in  the  Western  States 

and  Territories,  with  descriptions  of  eleven  new  species.    8  pp.     1 
plate.     <yoI.  Ill,  page  23,  Second  series.    1854. 

• 

Describes  the  following  species : 

Chonetes  FUmingiiy  page  26,  Pi.  II,  Fig.  5,  a,  6,  e,  d^  e.  from  10  ms.  n w .  of  Rich- 
mond. 

C.  VemeuUiana,  page  26,  PI.  II,  Fig.  6  a,  6,  c,  and 

C.  nuBoloba^  page  27,  PI.  II,  Fig.  7,  a,  6,  e,  from  the  Coal  Measures  at  Char- 
boniere. 
Missouri  localities  are  also  given  of  other  species. 

• 

437 

Notice  of  Fossils  from  the  Carboniferous  Series  of  the  Western 

States,  belonging  to  the  genera  Spirifer,  Bellerophon,  Pleurotoma- 

ria,  Macrocheilus,  Natica  and  Loxonema,  with  descriptions  of  eight 

new  characteristic  species.    7  pp.    1  plate.     <Vol.  Ill,  page  71, 

Second  series.    1854. 

This  describes : 
Spirifer  spinotius,  page  71,  PI.  IX,  Fig,  1,  a,  6,  c,  d,  from  the  Mountain  Lime- 
stone of  Missouri  opposite  Hat  Island. 

NuTTALL,  T. — Observations  on  the  Geological  Structure  of  the  Valley 
of  the  Mississippi.  By  Thomas  Kuttall,  read  December,  1820. 
<Vol.  II,  Part  I,  pp.  14-52,  1821. 
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439 
Fbazbb,  p. — [BemarkB  on  Pilot  Knob,  Iron  Mountain  and  Mine  La 
Motte  Distriots.]    By  Prof.   Persifor  Fiazer,  Jr.    2  pp.     <1874, 
P^irt  II,  page  85. 

440 

GtoDDABD,  P.  B. — BemarkB  on  IfiBSonrlam  Koohii.  By  Dr.  Paul  B. 
Gtoddard.    2  pp.    <yol.  1,  page  115.    1841. 

441 

EoBNiGi  G.  A.— Mineraloglcal  Notes.  By  Dr.  G.  A.  Koenig.  <1876, 
page  156. 

Giret  analysis  of  earthy  barite  firom  St.  Lonis. 

442 

LB8D8. — Bemarka  concerning  a  great  elevation  of  temperature  in  an 
adit  level  of  a  lead  mine  in  Missouri,  by  Prof.  Leeds.  2  pp.  <1874. 
Part  II,  page  145. 

443 
Meek,  F.  B.  &  Worthen,  a.  H. — Descriptions  of  New  Palaeozoic  Fos- 
sils from  Illinois  and  Iowa.    By  F.  B.  Meek  and  A.  H.  Worthen. 
21  pp.     <186i,  page  128. 

D()8oribe8  ftt>m  Missouri : 
ProduelM  ma^nus^  page  142,  DO  fig.  (lUlDOls  Survey,  VoL  III,  page  528,  PI. 
90,  Figs.  7a,  b,  «),  Keokuk  Ldmestone,  Ste.  OeneWeve  county. 

444 

Descriptions  of  New  Species  of  Urinoidea,  &c,  from  the  PaliKO- 

zoic  rooks  of  Illinois  and  some  of  the  adjoining  States.    13  pp. 
<i86o,  No.  3,  page  143. 

Describes  the  following : 
Comaroeyttiiet  Shumardi^  page  143,  no  fig.  (Illinois  Survey,  Vol.  Ill,  page 

292,  PI.  I,  Fig.  la,  6). 
C.  Skumardi  Tar  oieoniciM,  page  144,  no  fig.  (Illinois  Surrey,  Vol.  Ill,  page 

294,  PI.  I,  Figs.  2a,  6), both  firom  the  Trenton  Limestone  at  Cape  Girardeau. 
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445 
Mbbk,  F.  B.  and  Wobthbn,  A.  H. — DeHcriptionB  of  New  Griuoidea,  &c., 
from  the  Garboniferoas  Bocks  of  HJinois  aod  some  of  the  adjoin* 
ing  States.    By  F.  B.  Meek  and  A.  H,  Worthen,     12  pp.     <1866. 
No.  3,  page  155. 

Describes  the  following : 
Evaetinopora  radiaia,  page  165   (Illinois  Survey,   Vol.  Ill,    page   602,  Fig. 
also  PI.  17,  Figs.  2a,  6),  from  the  SuhcarhQiilfieroas  of  Missouri. 

446 

Gontribations  to  the  Palaeontology  of  Illinois  and  other  Western 

States.  29  pp.     <1865.    No.  5,  page  216. 
Describes  the  following : 
NatUilus  (Cryptocercu)  capax^  page  362,  from  the  Coal  Measures  at  ChiirboQiere. 

447 

Gontribations  to  the  Palaeontology  of  Illinois  and  other  Western 

States.    25  pp.     <1866.    Page  251. 

Describes  the  following : 
Mderodon  micronema^  P^ge  261. 
Plaiyeeras  Uxvigaium^  page  263. 
N<Uicap$ia  LUtonana^  var  Oenetitotntia^  pc^  268 . 
Trochita  (f)  carhonaria^  page  270,  all  from  tho  Chester  in  8te  Genevieve  Co. 

Missouri  localities  are  also  given  of  other  species. 

448 

Mbek. — Observations  on  the  Microscopic  Shell  Strncture  of  Spirifer 
cnspidatus,  Sowerby,  and  some  similar  American  forms.  3  pp. 
<1865,  No.  5,  page  275. 

Various  forms  from  Missouri  are  considered. 

44Q 

Meek,  F.  B. — Descriptions  of  New  Species  of  Fossils  from  Ohio  and 

Western  States  and  Territories,  by  F.  B.  Meek.     <1871,  page  159. 

Deecribes  the  following : 
AvieulopeeUn  f  WiUiamai,  page  178,  from  Chouteau  Limestone  at  Chouteau 
Springs . 

450 

Notice  of  a  New  Brachiopod  from  the  Lead-bearing  Bocks  at  Mine 

La  Motte,  Missouri.    3  pp.     <I871,  page  185. 

Describes : 
LinguUlla  Lambomi,  page  185,  Figs.  1-4. 
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Owen,  D.  D. — Remarks  on  Stone  Slabs  containing  supposed  impiints 
of  human  feet,  by  Dr.  D.  D.  Owen.  1  page.  <Vol.  VI,  page  106. 
1862. 

452 

Bominger,  G. — Observations  on  Ghaetetes  and  some  related  Genera, 
in  regard  to  their  systematic  Position;  with  an  appended  descrip- 
tion of  some  New  Species.  By  Dr.  Garl  Bominger.  11  pp.  <1866. 
page  113. 

Describes  the  following : 
Callopora  Miaaourienaia,  page  117,  locality  and  position  not  given. 
Fistulipora  trifolia,  page  122. 
F,  compreaaa^  page  123. 
J^.  peeuliaris^  page  123,  all  from  the  Keokuk  Limestone  at  LaGrange. 

453 
WiNOHELL,  A. — Descriptions  of  New  Species  of  Fossils,  from  the 
Marshall  Group  of  Michigan,  and  its  supposed  equivalent,  in  other 
States ;  with  Notes  on  some  Fossils  of  the  same  age  previously 
described.  By  Professor  Alexander  Winchell.  25  pp.  <1865. 
No.  3,  page  109. 

Describes  the  following: 
Conopoierium  efftiaum,  page  111. 
Zaphrenti'i  Ida,  page  111. 

Spiriferina  Clark&villenais,  page  119,  all  from  Clarksville. 
Spirigera  Missourienaia,  page  117,  from  Louisiana,  all  from  the  Lithographic 

Limestone. 

Missouri  localities  are  also  given  of  various  other  species. 
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454 
Bboadhbad,  G.  C. — Fossil  Horse  in  Missouri.     By  G.  C.  Broadhead, 
2  pp.     <Vol  III,  page  xx,  Oct.  4,  1869. 

455 
Bones  of  Large  Mammals  in  Drift.     2  pp.     <Vol.  Ill,  page  xxii, 


Nov.  15, 1869. 

Accounts  of  fossil  remains  from  various  parts  of  Missouri  are  given. 
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Broadhead,  G.  C— Mineralogy  of   Cole  County,  Missouri.     2  pp. 
<Vol.  Ill,  page  xxxiii,  Nov.  21, 1870. 

457 

Coal  Measures  in  Missouri.    By  G.  C.  Broadhead.    23  pp.    <Vol. 

II,  page  31 1. 

458 

Missouri  Geological   Surveys.     Historical   Memoir.      By  G.  C, 

Broadhead.    14  pp.     <Vol.  IV,  page  611. 

459 

Occurrence  of  Bitumen  in  Missouri.    By  G.  C.  Broadhead.    3  pp. 

<Vol.  Ill,  page  224. 

460 

.  

On  the  Well  at  the  Insane  Asylum,  St.  Louis  County.    By  G.  C, 

Broadhead.    8  pp.    1  pi.     <Vol.  Ill,  page  216. 

461 
Age  of  our  Porphyries.    By  G.  C.  Broadhead.    6  pp.    <Vol.  Ill, 


page  366.    Also  supplemental  note  in  Vol.  Ill,  page  ccxix,  June  19, 
1876.    1  page. 

462 

Carboniferous  Rocks  of  Eastern  Kansas.    By  G.  C.^  Broadhead 

12  pp.     <Vol ,  page  481. 

This  shows  the  correspondence  between  the  formations  of  eastern  Kansas 
and  western  Missouri. 

463 
Engblmann,  G. — Elevation  of  St.  Louis  above  the  Gulf  of  Mexico. 
By  George  Kngelman,  M.  D.    5  pp.     <Vol.  I,  page  663. 

464 
The  Variations  of  the  Stage  of  the  Mississippi  River  at  St.  Louis. 


By  George  Engelmann,  M.  D.     <Vol.  II,  page  420. 

465 

Gage,  J.  R. — On  the  Occurrence  of  Iron  Ores  in  Missouri.  By  Jas. 
R.  Gage,  M.  E.,  Assistant  State  Geologist  of  Missouri.  12  pp. 
<Vol.  Ill,  page  181. 
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466 

E[AMBACHy  6. — DesoripttoQ  of  new  Pfttoozoic  Echinodennata.  By  6. 
Hambach.    7  pp.    2  plates.    <yoI.  IV,  page  548     1884. 

DeBoribes  the  Ibllowing  Missouri  species : 

MelonUe$  era$8u$t  page  648,  PL  C,  Fig.  1 . 

M.  irr^fftdarii^  page  649,  PI.  €.,  Fig.  9. 

(Hiffoporua  parvus^  page  650,  PI.  C,  Fig.  3. 

ArekaoeidaruM  Newbenyij  page  661,  PI.  D  ,  Fig.  1,  all  from  the  St.  Louis  Lime- 
stone at  St.  Louis. 

PsiUremUea  SampunU^  page  661,  PI.  D.,  Fig.  V,  2a,  from  the  Chouteau  Lime- 
stone of  Pettis  County. 

OodonUea  campanulaiui,  page  558,  PI.  D.,  Figs.  8, 9,  frjm  the  Buriington  Lime- 
stone at  Sedalia. 

.467 

Habbison,  B. — iige  of  the  Porphyry  Hills  of  Southeast  Missouri. 
By  Bdwin  Harrison,  B.  S.    1  page,  1  fig.     <yol.  II,  page  504. 

468 

Holmbs. — Remarks  by  Hr.  Holmes  upon  the  Loess  and  Drift  in  connec- 
tion with  the  Big  Mound  at  St  Louis.    5  pp.     <yol.  II,  page  566. 

469 

Bemarks  on  Col.  Forsbey's  *^  Delta  of  the  Mississippi.''    2  pp. 

<Vol.  Ill,  page  cxiv. 

470 

Holmes. — Man  and  the  Elephant  in  Nebraska.  Bemarks  by  Judge 
Holmes.*  2  pp.     <Vol.  Ill,  page  ccxiii.    May  15,  1876. 

Refers  to  the  accounts  by  Dr.  Koch  of  man  and  the  mastodon  in  Benton  and 
Gasconade  counties. 

Koch,  A.  G. — Mastodon  Bemains  in  the  State  of  Missouri,  together 
with  Evidences  of  the  existence  of  Man  contemparaneously  [sicj 
with  the  Mastodon.  By  Dr.  Albert  0.  Koch.  4  pp.  <Vol.  I, 
page  61. 

472 

Lbonhabb,  a.  v. — On  the  Occurrence  of  Millerite  in  St.  Lonis.  By 
A.  V.  Leonhard.    3  pp.,  2  plates.     <Vol.  IV,  page  493. 

473 
Notes  on  the  Mineralogy  of  Missouri.    13  pp.     <Yol.  IV,  page 


440. 
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474 
Litton,  A.— Belcher  &  Brother'^  Artesian  W^ll.    By  A.  Litton,  M.  D. 
7  pp.,  I  plate.     <Vol.  I,  page  80. 


475 
MgObe,  W.  J. — Kotes  on  the  Geology  of  Macon  Coanty,  MisBonri. 
By  W.  J.  McOee,  U.  8.  Geologist.    32  pp.,  2  maps,  4  iigB.    <Vol. 
V,  page  305. 

476 

Peout,  H.  a. — First  of  a  Series  of  Descriptions  of  Garboniferonl^ 
Bryozoa.  By  H.  A.  Prout,  M.  D.  3  pp.,  plates.  <Vol.  I,  page 
235.     1858. 

Describes  from  Missouri :  * 

Fenesiralia  Si,  Ludoviei,  page  235,  Fl.  15,  Fig^  1,  la,  from  the  Upper  layers  of  the 
St.  Louis  Limestone  at  St.  Louis. 

477 

Third  Series  of  Descriptions  of  Bryozoa  from  the  Palsbozoic  Bocks 

of  the  Western  States  and  Territories.    10  pp.,  4  plates.     <yol.  I, 
page  443.    1859. 

Describes  the  following : 
FettesteUa  hemiirypa^  page  444,  PI.  17,  Figs.  3,  3a,  6,  e,  d. 
Fluatra  9patuUUa,  page 446,  Pi.  17,  Figs.  2,  2a,  26,  2e. 
F,  tuberculata,  page  447,  PI.  17,  Figs.  3,  3a,  b,  e,  d, 
FenesUlla  Bandana,  page  450,  Pi.  18,  Figs.  4,  4a,  46.     411  from  the  Second 

Archimedes  Limestone  at  Barrett  Station,  St.  Louis  County. 

478 

Fourth  Series  of  Descriptions  of  Bryozoa  from  the  Palaeozoic 

Bocks  of  the  Western  States  and  Territories.    11  pp.     <Vol.  I, 
page  571.    1860. 

Describes  the  following : 

Coseinium plumoBum,  page  572  (Illinois  Survey,  Vol.  II,  page  414,  PI.  22,  Figs. 
3,3a,  fh>m  the  St.  Louis  Group,  Barrett's  Station),  from  the  Second  Archi- 
medes Limestone  at  Barrett's  Station. 

Cyelopora  fungia,  page577,  (Illinois  Survey,  Vol.  II,  page  419,  PJ.  22,  Figs.  9, 
9a,  96),  from  the  Keokuk  Limestone  at  St.  Francis viUe. 

479 

Description  of  a  new  Species  of  Productus,  from  the  Oarbonifer- 

oas  Limestone  of  St.  Louis.    3  pp.,  1  pi.     <Vol  I,  page  43.    1857. 

Describes  the  following : 
Productus  marginicinetus,  page  43,  PI.  2,  Pigs.  1-17,  from  the  Upper  Carbonifer- 
ous in  the  suburbs  of  St.  Louis. 
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Sawyeb,  a. — On  the  .(^rigin  of  Bavines  in  the  PrairieB.    By  Amos 
Sawyer.    1  page.-*  r<ryol.  Ill,  page  cxlix,  Kovember  2, 1874. 

The  re8ultB,e^*pj{Beryation8  on  the  prairies  at  Hlllsboro  are  given. 

481 

SoHMipSi  A;»— On  the  Forms  and  Origin  of  the  Lead  and  Zinc  Deposits 
of.]^6>thwest  Missouri.    By  Adolf  Schmidt,  Ph.  D.    7  pp.     <Vol. 
..  lri;-page  246. 

482 

Iron  Manufacture  in  Missouri.    A  General  Beview  of  the  Metal- 
lurgical Districts  and  their  Resources.    12  pp.     <  Vol.  Ill,  page  261. 

483 
Shumabd,  B.  F. — A  Catalogue  of  the  PalsBOzoic  Fossils  of  North 
America.     By  B.  F.  Shumard,  M.  D.    74  pp.     < Vol.  II,  page  334. 

484 

Description  of  new  Fossil  Orinoidea  from  the  Palaeozoic  Bocks  of 

the  Western  and  Southern  Portions  of  the  United  States.  10  pp. 
1  pi.     <Vol.  I,  page  7 1.     1857. 

Missouri  localities  of  several  species  are  given,  and  the  name  of  Poteriocrinua 
longidactylusj  Shum.  described  in  Swallow's  2nd  Report,  changed  to  P,  Missow 
riensis, 

Descriptions  of  New  Species  of  Blastoidea  from  the  Palaeozoic 

Rocks  of  the  Western  States,  with  some  Observations  on  the 
Structure  of  the  summit  of  the  genus  Pentremites.  11  pp.,  1  pi. 
<Vol.  I,  page  238. 


This  has  a  table  of  genera  and  species  of  Blastoidea  found  in  Missouri  and 
other  western  and  southern  States. 

486 

Shumabd. — Observations  on  the  Geology  of  the  County  of  Ste.  Gene- 
vieve, being  an  abstract  from  a  Report  made  to  the  Missouri  Geo- 
logical Survey,  in  1859.     12  pp.     <Vol.  I,  page  404. 


k. 
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487 

Shumabd. — Kotice  of  some  new  and  imperfectly  known  Fossils  from  the 
Primordial  Zone  Potsdam  Sandstone  and  Galciferons  Sand  Group  of 
Wisconsin  and  Missoori.     7  pp.     <yol.  II,  page  101.     1863. 

Describes  the  followiDg : 
SiraparoUia  valvoHformia,  page  105. 
Murehiaonia  Ozarkensia^  psge  106. 
3f.  cariniferaj  page  106. 
RaphUtoma  auhplanay  page    106. 
Orihocartu  Ozarkensisj  page  107. 
LUuiUa  eomplanaia,  page  197,  all  from  the  3d  Magnesiao  Limestone  of  Ozark 

County. 

488 

Description  of  New  PalsBozoic  Fossils.    6  pp.     <yol.  II,  page 


108.    1863. 

Describes  the  following : 
EUeaerinua  KirkwoocUnns,  page  113,  f^om  the  St.  Loals  Limestone,  near  Kirk- 
wood. 

489 

Shumarb,  B.  F.  &  Swallow,  G.  0. — Descriptions  of  Kew  Fossils 
from  the  Coal  Measures  of  Missouri  and  Kansas.  By  B.  F.  Shu- 
mard  and  6.  G.  Swallow.    32  pp.     <Yol.  I,  page  198.    1858. 

Describes  the  following : 

NatUilua  MiaaourienHa,  Swallow,  page  19S,  from  the  Hydraulic  Limestone, 
Lower  Coal  Measures,  Boone  County. 

OoniatUea  polUua,  Shum.^  ptLge  199,  from  the  Middle  Coal  Measures  at  Lex- 
ington . 

O.  minimua,  Shum.,  page  200,  from  the  Middle  Coal  Measures  at  Dover 
Landing. 

MaerocheiXua  Miaaourienaiay  Swallow,  page  201,  from  the  Lower  Coal  Measures 
of  Howard  County. 

Natieopaia  (Nerila)  Pricei^  Shum.,  page  202,  from  the  Upper  Coal  Measures  of 
Boone  County. 

Murehiaonia  minima,  Swallow,  page  203,  from  the  Middle  Coal  Measures  at 
Lexington. 

Bellerophon  Meekianua,  Swallow,  page  205,  from  the  Middle  Coal  Measures  at 
Lexington,  and  the  Lower  Coal  Measures  of  Howard  County. 

Cypricardia  plieatula.  Swallow,  page  205,  from  the  Middle  Coal  Measures  of 
Platte  County,  and  Lower  Coal  Measures  of  Howard  County. 

Jaocardia  (f)  curia ^  Shum.,  page  206,  Coal  Measures  at  Charboniere. 

Cardium  (f)  Lexingtonenaia,  Swallow,  page  206,  from  the  Middle  Coal  Measures 
at  Lexington. 

Cardiomorphia  Miaaourienaia^  Shum,,  page  207,  from  the  Coal  Measures  at  Char- 
boniere and  Lexington. 
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LeptodomuB  Jbpekaentiij  Shum.,  ptge  208^  from  the  Coid  Measares  below  the 
mouth  of  the  BLansas  Birer. 

AUhriamm  mm$aia,  Swallow,  page  910,  from  the  Middle  Coal  Measuiei  at  Lex- 
ington. 

A .  teto,  Swallow,  page  910,  from  the  same. 

Lingula  earbonaria^  Shnm.,  page  916,  from  the  Coal  Measniei  of  Clark  Co. 

CfrtkU  earbanaria,  Swallow,  page  918,  from  the  Middle  Coal  Meatnree  at  Lex- 
ington. 

OriMima  MMourieiwiff,  Swallow,  page  219,  fh>m  the  Uppei^  Coal  Measures  at 
Dallas. 

Hhynehondla  {Oamaraphoria)^  (kagmuU^  Swallow,  page  919,  from  the  Upper 
Coal  Measures  of  Missouri. 

RMa  puneUliffra,  Shum.,  page  290,  ftfom  the  Upper  Coal  Measures  of  Audrain 
and  Howard  counties. 

DiMcma  3ii9$ouriefuU^  Shum  ,  page  9S1,  from  the  Middle  Coal  Measures  at  Lex- 
ington and  Charboniere. 

Faiiriocrkuu  m^wfiw,  Shum.,  page  998,  fhmi  the  Coal  Measures,  Blufis  of  the 
Missouri  Kiver  and  Putnam  county. 

P.  hemupkericuMj  Shum.,  page  991,  from  the  Coal  Measures  on  Hinkston  Creek, 
Boone  countj,  and  at  Lexington. 

AreheocidariB  Hangulaiui^  Shum. ,  page  924,  from  the  Biiddle  Coal  Measures  at 
Lexington. 

PhUUpHa  MiiiourimnM,  Shum.,  page  225,  from  the  same. 

P.  major,  Shum  ,  page  226,  from  the  Upper  Coal  Measures  of  Clinton  county. 

489 

Swallow. — Orape  Oultnre  in  Hissonri.    13  pp.  1  pi.    <yol.  I,  page  156. 

490 

Swallow. — Desoriptions  of  New  FobbUs  from  the  OarboniferouB  and 
Devonian  of  MisBoari.    26  pp.     <yol.  I,  page  635.    1860. 

Describes  the  following: 
Sirophodonta  navalis,  page  685. 
S.  cymH/ormi$^  page  635. 
S.  «t<6eym6i/ormi«,  page  636. 
S.  Kemperi^  page  636. 
S.  inflexOf  page  637. 
S.  aUidonaia,  page  637. 

S,  Boonenais,  page  638,  all  from  the  base  of  the  Devonian,  In  Callaway  County. 
S,  CallaiDayen»i$^  page  688. 
S.  quadrata^  page  639. 

S.  cequieosiaia,  page  639,  all  from  the  Hamilton  rocks  of  Callaway  County. 
Orthia  MiMourieiuiat  page  639,  from  the  Chemung  rooks  of  Cooper  and  Marion 

Counties. 
ProduetuB  CaUawayenais^  page  640,  from  the  Lower  Devonian  of  Callaway 

County. 
P.  OooperentiB  [sic],  page  640,  from  the  Chouteau  Limestone  of  Cooper  County. 
P.  magnieotiatua,  page  641,  from  the  Coal  Measures  of  Johnson  County. 
Spirifer  Annce^  page  641,  Hamilton  Rocks,  Callaway  County. 
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S.  (hageimsy  page  641,  from  the  Chemung  rocks  of  Pettis  County. 

S,  Miasourienna,  page  643. 

S.  Cooperenaia,  page  643,  (Illinois  Survey,  Vol.  II,  page  156,  PI.  14,  Figs.  5a,  56), 
both  from  the  Chouteau  of  Cooper  County. 

iS.  Vemonensia,  page  644. 

S.  Taneyenaia^  page  645,  both  from  the  Chemung  rocks  of  Taney  County. 

S.  Meekii,  page  645,  from  the  Encrinital  of  Pettis  and  Saline  Counties. 

iS^.  lineatoidea,  page  645,  from  the  Encrinital  of  Missouri. 

5.  Littoni,  page  646,  from  the  St.  Louis  Limestone  of  St.  Louis  Co. 

S.  Boonensia,  page  646,  from  the  Lower  Coal  Measures  of  Randolph  and  Mon- 
roe counties. 

S.  {Cyriia)  HanntbaUnMia^  page  647,  from  the  Lithographic  Limestone  of  Ma- 
rion county. 

Cyrtia  Miaaourienaia  y  page  647. 

C,  occidenialiaj  page  648. 

Spirigera  minima,  page  649. 

S.  FuUonenaia,  page  650,  all  the  Hamilton  Rocks  of  Callaway  county. 

S,  ProiUiiy  page  649,  from  the  Chemung  rocks  of  St.  Louis  Co. 

S,  HannibaUnaia^  page  649,  from  the  same  at  Hannibal,  Louisiana  and  Sulphur 
Springs,  St.  Louis  Co. 

S.  Miaaourienaiay  page  650,  from  the  Coal  Measures  of  Montgomery  and  Chari- 
ton counties. 

S,  Maconenaiay  page  651,  from  the  same  of  the  former  county. 

5.  Charttonenaia,  page  651,  from  the  Coal  Measures  of  Montgomery  and  Chari- 
ton counties. 

S,  Jackaoniy  page  651,  from  the  Upper  Coal  Measures  of  Cass  Co. 

T,  Hawnii^  page  652,  from  the  Coal  Measures  of  Missouri. 

PerUamerua  Salinenaia,  page  652,  from  the  Devonian  at  base  of  Chemung,  Moni- 
teau Co. 

Rhynchonella  Warrenenaia^  page  653,  from  the  Lower  Devonian  of  Callaway  Co. 

R,  ringeua^  page  653,  firom  the  Encrinital  Limestone  of  Callaway  Co. 

Jietzia  Oaagenainy  page  653,  from  the  Chemung  rocks  of  Cooper  and  Benton 
counties. 

R.  {f)  Popenanaj  page  654,  locality  not  stated. 

Edmondia  Marionensia^  page  654 . 

Cardiomorpha  (?)  iriangulata,  pag^  655,  both  from  the  Chouteau  Limestone  of 
Cooper  county. 

Cardinia  oeeidentalia,  page  655,  from  the  Chouteau  Limestone  of  Cooper,  Saline 
and  Moniteau  counties. 

Solen  (f)  Misaouriensia^  page  655,  from  the  ?  of  Pike  Co. 

Alloriatna  enaiformia,  page  656,  from  the  Coal  Measures  of  Clay  Co. 

Conularia  Marionensis,  page  656,  from  Hannibal  and  Marion  Co. 

Ctriplicata,  page  657,  from  Marion  Co.,  both  from  the  Upper  Hamilton 
Shales. 

C:  Miasourunsia,  page  657,  from  the  Carboniferous  Limestone  of  Cooper  Co. 

Trochua  Missourienaia,  page  657,  from  the  Coal  Measures  of  Jackson  Co. 

Littorina  Wheeleri,  page 658,  from  the  Coal  Measures  of  Monroe  Co. 

Nautilus  Lawaii,  page  658,  from  the  Hamilton  rocks  of  Callaway  Co. 

N.  OUpini,  page  658,  f^om  the  Coal  Measures  of  Wayne  Co. 

OoniatUea  Morganenna^  page  659,  from  the  Chemung  of  Missouri. 

O,  (f)  Holmesih  page  659,  from  the  same  of  Cooper  Co . 
G  B — 8 
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O.  Osagentist  page  069,  from  the  same  of  Cooper  and  Moniteau  Cos. 
Orthoeertu  Chanungenae,  page  6W,  firom  the  Lithographic  Limestone  of  Marion 

and  Pike  Cos« 
O.  Chemungetue  var.  Chouieauenae^  page  660,  from  the  Choatean  Limestone  of 

Cooper  Co. 

491 

SwAXLOW. — Desoriptions  of  some  New  Fossils  firom  the  Oarbonifer- 
OQB  and  Devonian  Bocks  of  MissonrL  20  pp.  <yol.  II,  page  81. 
1863. 

Describes  the  following : 

Pentremiiea  MisBourienna^  page  81,  from  the  Archimedes  Limestone  of  Missouri. 

Orthia  ClarkmaU,  page  81,  from  the  Keokuk  Limestone  of  Missouri. 

O.  Cooperenna^  page  82,  from  the  Warsaw  Limestone  of  Cooper  Co.  and  Bar- 
rett's Station . 

Orthmna  oeeidmialia,  page  82,  fh>m  the  Upper  Coal  Measures  of  Caldwell  Co. 

Th'^nUulagracilia^  page  88,  Upper  Archimedes,  St.  Marys. 

T.  parva,  page  83,  from  ?  of  Monroe  and  Cooper  Cos. 

T,  areuaia^  page  88,  Easkaskia  Limestone,  8te.  Genevieve  Co. 

T,  brevUobaiaf  page  84,  Archimedes  Limestone,  8te.  Genevieve  Co. 

Rhynehonella  aretiroatrata,  PSge  84,  and 

jR.  perroaiellaia^  page  86,  both  Archimedes  Limestone,  Cooper  Co. 

Spirifer  iranalatua^  page  85,  Archimedes  Limestone,  St.  Marys. 

S,  Kelloggii,  page  86,  Keokuk  Limestone  from  ?. 

S,  Icevigtdua^  page  86,  Keokuk  of  Missouri. 

S.  laHoTy  page  86,  Chouteau  Limestone,  Cooper  Co. 

S,  elarua,  page  86,  Archimedes,  Ste.  Genevieve  Co. 

Spirigera  PlaHenaiaj  page  87,  Upper  Coal  Measures,  Nw.  Mo. 

S.  Singldoniiy  page  87,  Lower  Coal  Measures,  Boone  and  Audrain  Cos. 

5.  reflexa,  page  88, 3rd  Archimedes  or  Warsaw,  Barrett's  Station. 

S,  CUntonenaia,  page  89,  2nd  Archimedes,  Ste.  Genevieve  and  Cooper  Cos. 

S,  Americana,  page  89,  2nd  Archimedes,  St.  Marys. 

S.  caput-aerperUia,  page  90,  Upper  Coal  Measures  of  Missouri. 

S.  formoaa,  page  91,  Archimedes  above  BoonviUe. 

8,  etuonia,  page  91,  Archimedes,  Cooper  Co. 

Prodnctua  Americanua,  pag^  91,  Upper  Coal  Measures  of  Harrison  Co. 

P,  aurieulatua^  page  91,  locality  and  horizon  not  given. 

P.  Fmtonmaia,  page  93  from  ?  of  St.  Louis  Co. 

P.  depreaaua,  page  93,  Keokuk  Limestone,  Fenton,  St.  Louis  Co. 

P.  gradatua,  page  93,  Keokuk  Limestone,  Lowis  and  St.  Louis  Cos. 

P.  corceformia,  psge  94,  Archimedes  Limestone,  Cooper  Co. 

Koninckina  Americana,  page  94,  3rd  Archimedes  Limestone,  Barrett's  Station, 
St.  Louis  Co. 

Allariama  antiqua,  page  95,  Kaskaskia  Limestone  of  Missouri. 

Cyprieardia  (f)  Pikenaia,  page  95,  Coal  Measures  of  Pike  Co. 

C,  {f)  WheeUrij  page  96,  Upper  Coal  Measures,  Caldwell  Co. 

C.  {f)  ChotUeauenaiaj  page  96,  Chouteau  Limestone,  Cooper  Co. 

C.  {f)  oceidentalia,  page  96,  from  ?,  Caldwell  Co. 

Peden  Broadheadiy  page  97,  Upper  Coal  Measures,  Harrison  Co. 

Pinna  Miaaourienaia,  page  97,  Ste.  Genevieve  Limestone  of  Missouri. 
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Avieula  magna,  page  98,  Archimedes  Limestone,  B^nox  Co. 
Conularia  Osagensia,  page  08,  ArchimedeB  Limestone  near  Boonville. 
Orthoeercu  Chesterenae^  page  98»  8te.  Gtonevieve  Limestone,  near  St.  Marys. 

492 

Swallow. — Some  New  Varieties  of  Spirifer  lineatus,  Martin ;  Spirifer 
cameratuSj  Morton  ;  Spirifer  Kentuckensis,  Shomard ;  Spirifer  Leidyi, 
Norwood  and  Pratten ;  Spirifer  increbescens,  Hall,  and  Spirifer 
Keokuk,  Hall.    3  pp.     <yol.  II,  page  408.    1866. 

Describes  the  following : 
Spiri  far  lineaiua,  var  airiato^lineattia,  page  408,  ftom  the  Upper  and  Middle  Coal 

Measures  of  Missouri. 
S.  Kentuekenaia,  var  propatulua,  pftge  409,  Upper  Coal  Measures  of  Missouri. 
S,  Leidyi,  var  Chesterenaia,  page  409,  Ste.  Qenevieve  Limestone. 
S,  Leidyi,  ytLT  Merimacenaia,  page  410,  Archimedes,  Barrett^s  Station. 
S.  inerebeaeena ^  var  Americana,  page  410,  Easkaskia  Limestone  in  Missouri, 
S.  Keokuk,  var  Skelbyenaia^  page  410,  Archimedes  Limestone,  Shelby  Co. 

493 
Wheeleb,  O.  B. — The  Secondary  Base  in  Geodetic  Surveys.  By  O.  B. 
Wheeler.    12  pp.    1  folded  plate.     <Vol.  V,  page  21. 

494 
WiSLizENUS,  A. — Was  Man  cotemporary  with  the  Mastodon  t    By  A. 
Wislizenus,  M.  D.    4  pp.     <Vol.  I,  page  168. 

495 
WoBTHBN,  A.  H. — Abstract  of  "Review  of  some  points  in  Dr.  B.  R 
Shnmard's  Beport  on  the  Geology  of  Ste.  Genevieve  County,  Mo." 
By  A.  H.  Worthen.    2  pp.     <Vol.  I,  page  696. 

496 

KoGH. — Remarks  concerning  Mastodon  Remains  and  arrow  head  found 
in  Missouri,  and  on  Dr.  Wislizenus'  paper,  by  Dr.  Koch.  2  pp. 
<Vol.  I,  page  116. 
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497 
Kbmp,  J.  F. — Notes  on  the  Ore  Deposits,  and  Ore  Dressing  in  South- 
eastern Missouri.    By  J.  F.  Kemp,  E.  M.    8  pp.     <Vol.  IX,  page 
74.     1887. 
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498 

Kbmp,  J.  F. — Kotes  on  Lead-Smelting  in  Sontheastem  Missoori.    By 
J.  F,  Kemp.    8  pp.     <Vol.  IX,  page  212.    1888. 

499 
Maynabd,  G.  W.,  and  Kunhabdt,  W.  B. — On  the  Dressing  of  Non- 
Bessemer  Ores.    By  G.  W.  Maynard  and  W.  B.  Kunhardt.    18  pp. 
<Vol.  IX,  page  146. 

500 

Newbbbry,  J.  S. — The  Genesis  of  the  Ores  of  Iron.    By  J.  S.  New- 
berry.   17  pp.     <Vol.  1,  Nov.  1880. 
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501 

Hambach,  G. — Pettis  County  Pentremites.     By  Dr.   G.   Ham  bach. 
<Bnlletin  No.  1,  Sedalia,  Mo.,  1885,  pp.  20-30. 

Tbe  descriptions  of  Peniremitea  Sampsoni  and    Conditea  eampanulatua  from 
Pettis  county,  are  copied  from  the  Trans.  St.  Ix)ais  Acad.  Sci. 


UNITED  STATES  ASSOCIATION   OF    CHARCOAL  IRON 

WORKERS'  JOURNAL. 


502 

BiBEENBiNE,  J. — Narrative  of  the  Fifth  Annual  Meeting  of  the  United 
States  Association  of  Charcoal  Iron  Workers,  held  at  St.  Loais, 
Mo,    (Aug.  30,  1884.)  (John  Birkenbine,  Secretary.)     12  pp.    <Yol. 

V,  page  291. 

Contains  descriptions  of  tbe  iron  mines  and  furnaces  in  tbe  neighborbood 
of  St.  Louis. 

PoTTEE,  W.  B. — The  Iron  Ore  Regions  of  Missouri.  By  W.  B.  Pot- 
ter.    18  pp.     1  folded  map  of  the  iron  regions  of  Missouri.    <Vol. 

VI,  page  23. 
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WESTERN  JOURNAL  AND  CIVILIAN. 

(A  magazine  pabliBhed  In  St.  Lonis  firom  1848  until  U  TOlnmes  and  8  nnmben  were  Issued.) 


Anonymous. — Missouri  Iron,  Shipments  from  Ste.  Genevieve,  June 
1  to  December  1, 1853.  (From  Ste.  Genevieve  Plaindealer.)  1  p. 
<Yol.  XI,  page  290. 

505 
BuGELiN. — Report  of  the  Engineer  on  the  Pre^ff^^^ary  Surveys  and 
Location  of  the  Hannibal  &  St.  Joseph  E.  B.    By  James  M.  Buck- 
lin,  Chief  Engineer.     <Yol.  X.     pp.  272-277,    1853. 

This  has  an  acoount  of  the  minerals  of  North  Missoari,  with  a  section  of 
seventy  miles  of  the  North  Missouri  ooal  field. 

506 

Cobb,  H. — Geological  Survey  of  Missouri.  By  H.  Cobb.  2  pp.  <Vol. 
IX,  page  319. 

507 
Southeast  Missouri.    By  H.  Cobb.     <Vol.  IX,  pp.  313-318. 

508 
Manufacture  of  Missouri  Iron.    2  pp.     <Vol.  XI,  page  370. 


509 
Missouri  Railroad  Iron.    3  pp.     <Vol.  XI,  page  442. 

510 
Missouri  Coal.     <Vol.  XI,  page  273. 

Geological  Survey  of  Missouri.  <Vol.  XII,  o.  s.  Vol.  XIL  [6\  n.  s., 

pp.  1-7.     1854. 

Editorial. —New  Madrid  Earthquake.    5  pp.  <Vol.  XVII,  page  586. 

Railroad  from  St.  Louis  to  New  Orleans.    Missouri  &  Arkansas 

Railroad.    U.  S.  Survey,  etc.    <Vol.  VIII,  pp.  408-422.    1852. 

This  has  a  fall  acoount  of  the  Joshua  Barney  survey,  the  report  of  which 
was  published  by  the  government  at  Washington . 
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5H 
King,  H.— Geological  Survey  of  the  State  of  Missoari.    By  Dr.  H. 
King.    18  pp.     <Vol.  Ill,  page  12. 

Geological  Survey  of  the  State  of  Missonri.    8  pp.     <Vol.  Ill, 

page  76. 

Some  BemarkB  on  the  Geology  of  the  State  of  Missonri.    15  pp. 

(Bead  before  th^A.  A.  A.  S.  May,  1851,  and  published  in  Proceed- 
ings.)    <Yol.  Iml^  page  228. 

Maughas,  M.  M. — Geological  Besearohes  in  Missouri.  By  Dr.  M.  M. 
Maughas.  (Bead  before  the  Missouri  Hist.  &  Phil.  Ass'n,  Jan., 
1863.)    15  pp.     <Vol.  IX,  p.  382. 

518 

Memorial. — St.  Louis  &  Iron  Mountain  Bailroad  Memorial.  To  the 
City  Council  of  the  City  of  St  Louis.     <Vol.  X,  pp.  277-281. 

ThiB  is  a  memorial  prepared  by  a  committee  of  the  Board  of  Directors  of 
the  railroad  to  solicit  a  subscription  from  the  city  to  the  railroad ,  and  it  de- 
tails the  mineral  advantages  to  the  city  in  opening  up  the  country  to  be  trav- 
ersed by  the  railroad. 

MosELY,  W.  S. — New  Madrid,  Missouri.    By  Wm.  S.  Mosely.     6  pp. 
<Vol.  Ill,  p.  385. 

This  describes  the  region  affected  by  the  earthquake  of  1811-12. 

Mosely Lead  Mines  in  Southwest  Missouri.     3  pp.      <Yol.  IV, 

page  41 L. 

Peout,  H.  a. — The  Geology  and  Mineral  Eesources  of  the  State  of 
Missouri.    By  Dr.  H.  A.  Prout.    4  pp.     <Vol.  I,  page  6. 

522 

Prout. — On  the  Geology  of  the  Valley  of  the  Mississippi.     10  pp. 
:Vol.  I,  page  243. 
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Pbout. — On  the  Economic  Geology  of  the  State  of  Missouri.     11  pp. 
<Vol.  I,  page  429. 

524 

EiSK,  T.  F Geological  Survey  of  Missouri.    By  T.  F.  Risk.     5  pp. 

<Vol.  II,  page  333. 

525 

BoziBB,  F.  A. — Submerged  Lands  of  Missouri.    6  pp.     <Yol.  Ill,  pp. 

391-396. 

This  is  a  report  presented  to  the  *•  ^Southwestern  Convention,"  held  at 
Memphis  in  1845,  signed  by  Firmln  A.  Rozier,  Chairman. 

526 

Shbpabd. — Remarks  of  Prof.  Shepard  of  Yale  College,  on  the  Iron 
Mountains  in  Missouri.    3  pp.     <Vol.  VIII,  page  140. 

527 
Singleton,  Wm.  R. — Iron  Mountain  and  Iron  Works  of  Missouri.   By 
Wm.  R.   Singleton,  Principal  Engineer  of  Ste.  Genevieve,   Iron 
Mountain  and  Pilot  Knob  Plankroad.    7  pp.     <VoL  VIII,  page  136. 

528 

Tabvbb,  M. — Manufacture  of  Iron  in  St.  Louis,  Iron  Mountain  and 
Iron  Ore  in  Missouri.  Causes  hindering  the  Production  of  Iron  in 
Missouri,  &c.,  &c.     By  M.  Tarver.    4  pp.     <Vol.  I,  page  36. 

529 
Tabveb. — Blow's  White  Lead  and  Oil  Factory.    1  page.     <Vol.  I, 
page  99. 

530 
Tabveb. — Manufactures  in   St.   Louis.    Lead  Pipe  and   Sheet  Lead 
Manufactory,  Copper  Work,  Bell  and  Brass  Foundry,  etc.    1  page. 
<Vol.  1,  page  445. 

WooLFOBD,  F. — Mines  and  Mining.  Mineral  Resources  of  Washington 
County,  Missouri.  By  Frederick  Woolford.  3  pp.  <Vol.  1,  page 
163. 

532 

WooLFOBD.— Clays  and  Minerals  of  Missouri.  3  pp.  <Vol.  I,  page 
192. 
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533 
Anonymous.— New  Mineral  DiBCOveries.     <Vol.  I,  No.  1,  July  1868, 
pp.  89^90. 

ThiB  has  an  acoonnt  of  the  discovery  of  copper  and  antimony  in  Cedar 
county,  copied  from  the  Missouri  Demoerai^  and  a  notice  of  the  Webster  county 
lead  mtpes,  fhnn  the  SpringflM  PaMci. 

534 
Editobial. — The  Advantages  and  Eesonrces  of  MiBBOori.     <Yol  I, 
No.  1,  July,  1868,  pp.  4-8. 

This  relates  principally  to  the  mineral  resources. 

535 
Will  Mining  in  MiBSOuri  pay  t     <  Vol.  I,  No.  1,  July,  1868,  pp.  24-27. 


536 
Tin  in  MiBBOuri.     <Vol.  1,  No.  1,  July,  1868,  pp.  31-34. 


I^  A.  12/  T    "V. 


Miscellaneous  Publications 


ALPHABETICAL  LIST. 

537 
Allen,  T. — MisBonri:  its  History,  Characteristics,  Resources  and 
Present  Condition.  A  Disconrse  delivered  at  the  request  of  the 
U.  S.  Centennial  Commission,  and  by  appointment  of  the  Oovernor 
of  the  State,  in  the  Judges'  Hall  of  the  International  Exposition. 
Centennial  Celebration,  at  Philadelphia,  July  28, 1876.  By  Thomas 
Allen,  of  St.  Louis.  Philadelphia :  Printed  for  the  Missouri  Com- 
mission, 1876,  29  pp. 

The  mineial  resources  and  kindred  subjects  are  treated  of  on  pp.  20-26. 

538 

Anonymous. — A  Hand-book  of  Northwest  Missouri.  Published  by 
the  Northwest  Missouri  Immigration  Bociety.  1889.  144  pp., 
illustrations. 

The  minerals  of  the  counties  of  the  part  of  the  State  described  are  shown 
in  the  county  descriptions. 

539 

[R.  B.]--' View  of  the  Valley  of  the  Mississippi,  or  the  Emigrant's 

and  Traveler's  Guide  to  the  West.    •    •    •    •     Second  Edition, 
Philadelphia :     Published  by  H.  S.  Tanner.     1834.    12**,  372  pp. 

Missouri  and  its  Minerals  are  given  00  pp.  235-260. 
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Anonymous. — Mineral  Wealth  of  MisBOuri.  Iron  Moantain  and  Pilot 
Knob,  2  pp.,  2  plates.  <Higtory  of  St.  Lonis,  Commercial  Statis- 
ticBy  &c.  From  the  St  Louis  Bepublican,  January  10,  1854.  St. 
Louis,  Mo.     1864.    pp.  41-42. 

The  two  plates  give  yiews  of  Iron  Mountain  and  Pilot  Knob. 

541 

Prospectus,  Ohorter  and  By-Laws  of  the  Stanton  Copper  Muiing 

Company.  Organized,  1864.  Treasurer's  office,  Ko.  10  Chesnut 
Street,  St.  Louis,  Mo.  St  Louis :  Printed  at  the  Bepublican  Office, 
1866.    36  pp. 

The  geology  of  the  region  about  the  mine  in  FrankliD  county  is  given. 

542 

Der  Eisenberg  am  Missouri.    1  page.     <Die  Katur.    Dr.  Otto 

Ule  und  Dr.  Karl  MuUer.    Vol.  V,  No.  26,  page  208.    1866. 

The  above  is  a  communication  signed  B. 

543 

Southern  Missouri,  its  Resources  and  Elements  of  Wealth,  being 

a  general  description  of  the  soil,  face  of  the  country,  productions, 
improvements,  &c.,  together  with  a  copy  of  the  Oraduation  Act, 
and  an  Essay  of  Prof.  G.  C.  Swallow,  State  Geologist  of  Missouri, 
on  the  Culture  of  the  Grape,  by  Leffingwell,  Clark  &  Co.  Plates. 
16  pp.     1859. 

544 

Sectional  maps  showing  the  location  of  One  Million  Acres  Choice 

Agricultural  and  Mineral  Lands  on  the  line  of  the  South  Pacific 
Bailroad  in  the  State  of  Missouri,  with  statistics  of  the  counties 
and  towns,  and  description  of  the  lands,  price  per  acre,  et<^.  •  •  • 
St.  Louis.  Land  Department  South  Pacific  Bailroad  Company, 
1868,  12^,  40  pp.    Map  and  many  plats. 

545 
Proceedings  of  a  Convention  of  Delegates  for  the  Promotion  of 


Internal  Improvements  within  the  State  of  Missouri,  held  at  the 
city  of  St.  Louis,  on  the  twentieth  day  of  April,  1836.  St  Louis  : 
Printed  by  Charles  Keemle.    1836.    30  pp. 

The  development  of  the  mineral  resources  of  the  State  was  one  reason 
urged  for  the  State's  assisting  in  the  building  of  railroads. 
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Anonymous. — l^ewton  County,  MisBonri.  Its  Agrioaltaral,  Mineral 
and  Manufactaring  Interests,  Educational  and  Industrial  Advan- 
tages. The  Home  for  the  Emigrant.  Neosho,  Mo.  Printed  at 
the  NeoshoJournal  Book  and  Job  office,  1873.    16^,  8  pp. 

This  was  issaed  hy  the  Newton  County  Immigration  Society. 

547 

The  Mineral  Wealth  of  Southwest  Missouri.    The  Lead  and  Zinc 

Mines  of  Granby,  Minersville,  Joplin,  Grove  Creek,  Stevens  Mines, 
Thurman,  Conwell,  Gonley,  and  others.  Published  by  Lloyd  & 
Bauman,  J  oplin.  Mo.    1874.    64  pp. 

There  is  an  accompanying  Map  of  the  Lead  Region  of  Southwest  Missouri, 
by  Lloyd  &  Ban  man. 

548 

A  Sectional  Map  Book  of  the  Atlantic  and  Pacific  Railroad  lands. 

•     •     •     St.  Louis,  Mo.    31  pp.     Maps.    1874.  (t) 

This  gives  an  acconnt  of  the  mineral  lands  in  the  part  of  the  State  near  the 
railroad. 

549 

Washington   County,  Missouri.    Its  Agricultural,  Mineral  and 

Manufacturing  Eesources.  Independent  Print,  Potosi,  Mo.,  May, 
1880.     12^,  9  pp. 

550 

Carthage  and  Jasper  County.    What  and  where  they  are.    •     • 

Carthage,  Missouri,  1887.    58  pp.    Map  and  many  illustrations. 

This  was  issue'i  by  Carthage  Board  of  Trade.    It  has  an  account  of  the 
Mining  Interests,  Lead,  Zinc  and  Coal,  pp.  38-43. 


55^ 

—  Iron  and  Steel.  An  account  of  another  Holiday  outing  of  the 
Boys  and  Girls.  By  a  Man  of  the  Great  Bock  Island  Boute,  Chi- 
cago.   1888.    98  pp.    12^. 

This  has  an  acconnt  of  the  Iron  Mountain  Iron  Mines. 

552 

—  Pleasanton,  Kansas,  its  Goal  Fields,  Besources  and  Advantages. 
Herald  Job  Office,  Pleasanton,  Eas.    32  pp.    12  figs. 

This  was  published  by  the  Pleasanton  Commercial  Clab,  and  has  an  ac- 
oonnt  of  the  Rich  Hill  mining  region . 
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553 
Anonymous. — Haml-Book  of  Macon  Oonnty,  MiBBomi  The  Blae  Oiass 
region  of  North  America,    Macon  Mo.    1888.    Folio.    Famphlet. 

The  ootl  mines  and  olher  mineral  reaoiifeea  of  the  eounly  are  deaerihed  on 
pp.  3-6  and  25. 

554 

The  Good  Lack  Mining  and  Smelting  Go.,  of  Aurora,  Miseoari. 

ProepectoBy  4  pp.    16mo.    [1890.] 

This  giTes  Tarloivi  facta  in  relation  to  the  lead  and  zlno  mines  of  Anrora. 

555 
Arnold,  A. — ^Morgan  Oonnty,  Miesonri.    Pen  Pictures  of  its  uneur- 
passed  advantages  of  soil,  climate,  timber,  water  pjower  and  rich 
mineral  resources,  schools,  society,  etc.    [By  A.  Arnold.]    Ver- 
sailles, Mo.    1887.    20  pp. 

556 

Atwateb,  0. — ^Remarks  made  on  a  Tour  to  Prairie  Du  Ohin ;  thence 
to  Washington  Olty,  in  1829.  By  Galeb  Atwater,  Late  Oommissioner 
employed  by  the  United  States  to  negotiate  with  the  Indians  of  the 
Upper  Mississippi  for  the  purchase  of  Mineral  Country ;- and  author 
of  Western  Antiquities.  Oolumbus,  O.  Published  by  Isaac  N. 
Whiting,    1831.    12^.    296  pp. 

An  account  of  bis  travels  in  Missouri  is  given  at  pages  40-56. 

557 
Bbck,  L.  0. — Gazetteer  of  Missouri  and  Illinois.    By  Lewis  G.  Beck, 
Albany,  1^.  Y.     1823.     • 

There  are  it«ms  on  many  pages  relating  to  tlie  geology  and  mineralogy  of 
MiSBOorL 

558 

Beltrami,  J.  G. — A  Pilgrimage  in  Europe  and  America,  leading  to  the 
Discovery  of  the  Source  of  the  Mississippi  and  Bloody  River ;  with 
a  Description  of  the  whole  source  of  the  former,  and  of  the  Oliio. 
By  J.  C.  Beltrami,  Esq.  Formerly  Judge  of  a  Boyal  Court  in  the 
ex-Kingdom  of  Italy.  In  two  volumes.  London.  Printed  for  Hunt 
and  Clark,  York  street,  Covent  Garden.    1828. 

Letter  XIU,  pp.  100-125  of  the  second  volume,  was  written  from  St.  Louis, 
and  about  Missouri. 
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559 
Bliss,  K.  W.— East-South  Missouri.  The  couuties  immediately  ac^oin- 
iug  and  contiguous  to  the  great  river  and  the  city  of  St.  Louis. 
Their  resources — advantages  —  soils — climate — products — mineral 
deposits— water  powers,  etc.  By  N.  W.  Bliss.  Published  by  Union 
Mining  and  Smelting  Company,  Old  Mines,  Washington  County, 
Mo.,  and  Washington  Land  and  Mining  Company,  Kingston  Furnace, 
Washington  County,  Mo.  St.  Louis  address :  C.  S.  Greeley,  Presi- 
dent U.  M.  &  8.  Co.  and  W.  L.  &  M.  Co.,  620  N.  Second  Street,  St. 
Louis,  Mo.  Issued  under  the  authority  and  with  the  indorsement  of 
the  Missouri  Immigration  Society.    (St.  Louis.    1882.) 

560 

Board  of  Immigration' Hand-Book  of  Missouri,  embracing  exhib- 
its of  the  agricultural,  etc.,  etc Published  by  the  Missouri  Immi- 
gration Society,  issued  by  the  Missouri  State  Board  of  Immigra- 
tion. St.  Louis :  Times  Printing  House,  Fifth  and  Chestnut  Streets. 
1881.    278  pp. 

This  is  also  found  with  a  title  page  which  does  not  show  that  it  was  origin- 
ally issued  by  the  State  Board. 

561 

Braokenridge,  H.  M. — Views  of  Louisiana :  together  with  a  Journal 
of  a  Voyage  up  the  Missouri  Elver,  in  1817.  By  H.  M.  Bracken- 
ridge,  Esq.  Pittsburgh.  Printed  and  Published  by  Cramer,  Spear 
and  Eichbaum.    Franklin  head  office.    1814.    304  pp. 

A.n  account  of  the  soil  and  face  of  the  country  is  given  on  pp.  103-110,  and 
of  the  Lead  Mines  of  8te.  Genevieve  on  pp.  146-155. 

562 

Recollections  of  Persons  and  Places  in  the  West.  By  H.  M.  Braok- 
enridge, a  native  of  the  Ohio.  Philadelphia :  James  Kay,  Jun.  and 
Brother.     [1835.]     18^    244  pp. 

The  author  lived  at  Ste.  Genevieve,  and  he  starts  on  his  travels  firom  there, 
and  returns  hy  way  of  New  Madrid. 


1  This  title  bell  DgB  properly  with  the  reports  of  the  MiBBonrl  State  Board  of  Immigration ; 
but  it  was  obtained  too  late  for  inaertion  in  its  proper  place. 
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563 

Bbaj)BUBY9  J. — ^Travels  in  the  Interior  of  America,  in  the  years  1809, 
1810  and  1811 :  inclading  a  description  of  Upper  Louisiana,  together 
with  the  States  of  Ohio,  Kentucky,  Indiana  and  Tennessee,  with 
the  Illinois  and  Western  Territories,  and  containing  remarks  and 
observations  useful  to  persons  emigrating  to  those  countries.  By 
John  Bradbury,  F.  L.  S.  London,  •  •  •  •  •  Liverpool, 
•    •    •    •    1817. 

An  aoooont  of  the  New  Madrid  earthquake  is  given  on  pp.  199-207,  and  the 
minerals  of  the  State  are  also  noticed. 

564 
Bradford. — Kotes  on  the  Korthwest,  or  Valley  of  the  Upper  Mis- 
souri, comprising  •  -  -  -  and  Korthem  Illinois  and  Missouri.    Kew 
York  and  London.    1846.    12^    302  pp. 

Pages  200-270  are  on  the  geology  of  the  region,  including  Missonrl. 

565 

Broadhead,  O.  0. — Oeological  Beport  upon  the  Mineral  Lands  of 
Major  B.  H.  Melton.  By  O.  C.  Broadhead,  Former  State  Geologist 
of  Missouri.    Sedalia.    1880.    12  pp. 

566 
(The  geology  of  Missouri.)     <The  American  GyclopaBdia.    Apple- 


ton.    1875.     In  article  on  "  Missouri.^^    pp.  665-666. 

I  am  informed  by  Prof.  Broadhead  that  he  wrote  the  part  of  the  article 
above  mentioned. 

567 
Brockbtt. — Our  Western  Empire ;  or  the  New  West  Beyond  the  Mis- 
sissippi.   Illustrations  and  maps.    Phil.     1882.    1312  pp. 

Chapter  XII,  pp.  927-956,  has  an  acconnt  of  Missonri,  inolading  its  geology. 

568 

BuoKLiN,  J.  M. — Report  of  the  Preliminary  Surveys  and  Location  of 
the  Hannibal  and  St.  Joseph  Railroad.  By  James  M.  Bucklin,  Chiel 
Engineer.*  * 

This  describes  the  coal  beds  along  the  line  of  the  road. 

569 
BusKBTT,  J.  L. — A  Short  Description  of  the  Lost  Hill  and  Evans  Lead 
Mines  in  Franklin  County,  Mo.    (By  J.  L.  Buskett,  614  Pine  Street. 
1873  or  later.)    12**.    8  pp. 
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Campbell,  E.  A.— Material  Wealth.  The  BesourceB,  Prodactions, 
Possibilities  of  Missoari.  By  Bobert  Allen  Campbell,  C.  E.  Author 
of  "  Campbell's  Gazetteer  of  Missouri,"  etc.  <Switzler's  History 
of  Missouri.    Part  lY.    1879. 

571 
Christy,  J.  M. — Letters  on  Geology :  being  a  series  of  communica- 
tions addressed  to  Dr.  John  Locke,  of  Cincinnati,  giving  an  outline 
of  the  Geology  of  the  West  and  South  West,  together  with  an 
essay  on  the  Erratic  Bocks  of  North  America,  addressed  to  M.  De 
Verneuil.  Illustrated  by  Geological  sections  and  Engravings  of 
some  rare  Fossils.  By  David  Christy.  Bossville:  J.M.Christy. 
Main  St.    1848. 

572 

Crawford,  A.  L.  &  Scott,  Wm.  L Prospectus  of  the  Iron  Mining 

Comp'y  of  Missouri,  and  the  St.  Louis,  Salem  &  Little  Bock  B.  B. 
Erie  Observer  Power  Presses.  1872.  (A.  L.  Ciawford,  New  Castle, 
Pa.    Wm.  L.  Scott,  Erie,  Pa.)    12''.    12  pp. 

573 
Daddow,  S.  H.  &  Bauman,  B. — Coal,  Iron  and  Oil ;   or,  the  Practica. 
American  Miner.     •     •     •     •    By  Samuel  Harriss  Daddow  and 
Benj.  Bauman.    Pottsville,  Pa.    1866. 

There  is  an  account  of  the  iron  mines  of  Missoari  on  pages  550-552. 

574 
Dana,  J.  D. — Manual  of  Geology, with  special  reference  to  Amer- 
ican Geological  History.    By  James  D.  Dana.    Phil.    1865.    Revised 
edition. 

This  contains  many  references  to  the  geology  of  Missouri. 

575 

Davis,  W.  B.  &  Durrib,  D.  S Physical  Geography  of  Missouri.    16 

pp.  <An  illustrated  History  of  Missouri,  comprising  its  early 
record,  and  civil,  political,  and  military  history  from  the  first  explor- 
ation to  the  present  time,  etc.  By  Walter  Beckford  Davis  and 
Daniel  S.  Durrie,  A.  M.  St.  Louis :  A.  J.  Hall  &  Co.  1876.  Chap- 
ter XXIV,  pages  228-245. 

This  has  an  account  of  the  geology  and  minerals  of  the  state,  and  a  por- 
trait of  Prof.  G.  C.  Swallow. 
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576 

FABMSB9  J« — ^^P  ot  the  Most  Important  part  of  the  Lead  Begions 
near  the  MiasiBsippi  riyer.    John  Farmer.    1836. 

577 
FEATHEBSTONHAtTGH,  O.  W.— Excarsion  through  the  Slave  States,  from 
Washington  on  the  Potomao  to  the  frontier  of  Mexico ;  with  sketches 
of  popular  manners  and  geological  notices.  By  O.  W.  Featherston- 
haagh,  F.  B.  S.,  F.  O.  S.  Kew  York :  Harper  &  Brothers.  1844. 
168  pp. 

Chapters  XVI  to  XXIII,  pages  62-88,  are  about  Missouri,  induding  the  re- 
sults of  trips  to  the  iron  and  lead  mines. 

578 

Flint. — History  and  Geography  of  the  Valley  of  the  Mississippi.  2nd 
Edition.    GincinnatL    1832. 

579 
FoBSHBY,  0. 6.— Delta  of  the  Mississippi  river.    By  Col.  G.  6.  Forshey 
of  Louisiana.    (*) 

The  author  was  of  the  opinion  that  the  proper  delta  of  the  Mississippi  ex- 
tended to  within  a  few  miles  of  Cape  Girardeau. 

550 

FosTBB. — ^The  Mississippi  Valley  :  its  Physical  Geography,  including 
sketches  of  the  Topography,  Botany,  Glimate,  Geology  and  Mineral 
Eesources ;  and  of  the  Progress  of  Developement  in  Population 
and  Material  Wealth.  Illustrated  by  maps  and  sections.  Chicago : 
S.  G.  Griggs  &  Go.     1869.    443  pp. 

Godfrey,  C.  O. — What  shall  we  bumf  A  Treatise  on  the  Bituminous 
Coals  of  the  West.  Office  of  G.  O.  Godfrey,  Hannibal,  Missouri. 
St.  Louis.    1872.     14  pp. 

582 

GuELBY,  Wm.  F.  E New  Carboniferous  Fossils.    Bulletin  No.  I.    By 

Wm.  F.  E.  Gurley.    September  24, 1883. 

The  following  are  described ;  there  are  no  figures : 

Crania  Rowleyi^  page  3. 

Comulitea  carbonariu$,  page  8. 

Spirorbia  Kinderhookenna,  page  9,  all  from  the  Rinderhook  division  of  the  Sab- 
Carboniferous,  Pike  county. 

BelUrophon  textilifonnis^  page  6. 

DiacUea  Toddanua,  page  7,  both  from  the  Upper  Coal  Measures,  Kansas  City. 


MISOBLLANBOUS  PUBLICATIONS.  121 

583 

GuBLBY. — ^l^ew  Carboniferous  FossiU.  Bulletin  No.  2.  February  25, 
1884.    12  pp. 

The  following  are  described : 
Ptycho9tylu8  hderocostalis,  page  5.  / 

Lepetopna  ParrUhi^  page  7,  both  from  the  Upper  Coal  Measures  at  Kansas  City. 
IHycho9iylu9  8ubiumidu$,  page  6,  from  the  Rioderhoolc  Shales,  Pike  County. 

584 

GwYNN,  J.  K. — Minerals  and  Mining.  <Soathwest  Missouri.  Pre- 
pared and  published  by  the  Southwest  Missouri  Immigration  Society. 
J.  E.  Owynn,  Secretary,  Clinton,  Mo.    St.  Louis.    1888.    pp.  15-18. 

There  are  also  reports  of  the  minerals  of  each  county  that  Is  described  in 
the  pamphlet. 

585 

Hall,  J. — Supplementary  Note  on  the  Potsdam  Sandstone.  James 
Hall.  <In  '^Contributions  to  Palaeontology,"  in  the  Sixteenth  An- 
nual Report  of  the  Regents  of  the  University  of  New  York  for 
1863,  pp.  210-220. 

The  Magnesian  Limestones  of  Missouri  are  considered  in  this  paper. 

586 

Hablan,  E. — Medical  and  Physical  Researches  by  Richard  Harlan,  M. 
D.    Phil.     1835. 

Contains  description  of  jBo«  Pallaani,  DeKay,  from  New  Madrid,  on  page  263. 

587 

Hawobth,  E. — A  Contribution  to  the  Archaean  Geology  of  Missouri. 
An  inaugural  dissertation  presented  to  the  Board  of  University 
Studies  of  the  Johns  Hopkins  University,  with  an  application  for 
the  degree  of  Doctor  of  Philosophy,  by  Erasmus  Haworth,  M.  S. 
Minneapolis,  Minn.  The  University  Press,  State  University.  1888. 
40  pp. 

This  was  also  published  in  Jotms  Hoplcins  University  Circulars,  Vol.  VIII, 
No.  60,  and  in  the  American  Geologist. 


Gr    B u 
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588 

Haywabd,  W.  W.— MoDiteaa  Goanty,  MisBoari,  its  Geographic  Fea- 
taresi  Agrioaltnral  and  Mineral  Besoarces,  etc.,  etc.  Pabliehed  by 
W.  W.  Hay  ward  &  Go.,  Galifomia,  MiBsonri,  July,  1875.  12mo, 
32  pp. 

▲n  acooont  is  given  of  the  minet  of  ooal,  line,  lead,  bary  tet,  etc.,  pp.  11-16. 

589 
Hbwitt,  L.  S« — A  Gentniy  of  Mining  and  Metallurgy  in  the  United 
States.  Gentennial  Address  of  Hon.  Abram  S.  Hewitt,  President 
elect  of  tbe  American  Institute  of  Mining  Bngineers.  Fhil.  June 
20, 1876.  33  pp.  <Yol.  Y,  Trans.  Amer.  Inst.  Mining  Eng'rs,  pp. 
164-193. 

590 
HoaAN,  J. — ^Tlioaghts  abont  the  Oity  of  St.  Louis,  her  Gommerce  and 
Manufiactures,  Bailroads,  &c.    First  Published  in  the  Missouri  Re- 
publican, St.  Louis,  Mo^  Bepublican  Steam  Press  Print,  1854.    80 
pp.    15  fall-page  and  1  folded  plate. 

These  ^^ThonghU"  are  sigaed  J.  H.,  and  were  written  by  JohnHogan. 
Not.  XXI,  XXII  and  XXIII,  pagei  40-47,  treat  of  the  iron,  lead,  oopper,  ooal 
and  other  mioerala  of  the  State. 

59» 
King,  H. — The  Grand  Tower  Iron  Works,  Perry  County,  Missouri. 
Incorporated  June  11,  1853 ;  capital  ^500,000.    New  York:  Printed 
by  Edward  O.  Jenkins,  Ko.  114  Nassau  Street.    1853.    20  pp. 

This  contains  a  geological  report  on  the  locality  by  Dr.  H.  King. 

Report  on  an  examination  of  the  estate  belonging  to  the  St.  Louis 

and  Birmingham  Iron  Mining  Company.  By  order  of  the  Board. 
St.  Louis.  Printed  at  the  St.  Louis  Times  Book  and  Job  Office. 
1852.    18  pp. 

This  containB  a  geological  report  by  Dr.  H.  King. 

593 

King,  et  al. — Charter  and  By-Laws  of  the  St.  Loais  and  Bfrmingham 

Iron  Mining  Company,  together  with  reports  on  an  examination  of 

the  estate.    New  York:    Baker,  Godwin  &  Co.,  Printers,  corner 

Nassau  and  Spruce  Streets.    1853.    35  pp. 

This  contains  geological  repoits  by  Dr.  H.  King  and  J.  D.  Whitney,  and 
analyses  of  ore  by  Charles  T.  Jackson . 
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594 
King — The  Great  Soath.    Some  notes  on  Missouri :    The  Heart  of  the 

Bepnblic.    By  King.     <Scribner's  Monthly,  July,  1874,  Vol. 

VIII,  pp.  257-283. '  26  tigs. 

This  has  descriptions  and  lllastratioDs  of  Iron  Mountain  and  Pilot  Knob. 

595 

KiBKWOOD Report  of  the  Chief  Engineer.    January  10, 1851.    <Pir8t 

Annual  Report  of  the  Board  of  Directors  of  the  Pacific  Railroad ; 
and  the  Report  of  the  Ohief  Engineer  upon  the  Preliminary  Sur- 
veys. St.  Louis,  Mo.:  Printed  at  the  Republican  Book  and  Job 
Office.    1851. 

This  has  a  map  and  section  showing  elevations  along  the  different  routes 
surveyed,  with  descriptions  of  these  routes  and  of  the  country  through  which 
they  run . 

596 

Koch. — Fossil  Remains.    8  pp.    1  PL    No  title  page.    No  name. 

This  gives  an  account  of  the  discovery  of  antediluvian  remains  made  In 
May,  1831,  on  the  premises  of  Capt.  Palmer,  22  miles  south  of  St.  Louis,  In 
Jefferson  county ;  also  a  description  of  other  large  bones  disinterred  in  183S  In 
Gasconade  county.  The  pamphlet  is  evidently  by  Dr.  Koch,  and  was  probably 
published  before  1841.  The  copy  examined  is  In  the  St.  Louis  Public  School 
library,  and  was  formerly  in  that  of  Dr.  Shumard. 

597 
KOGH,  A. — Description  of  the  Missourium  or  Missouri  Leviathan,  to- 
gether with  its  supposed  habits;  Indian  traditions  concerning  the 
location  from  whence  it  was  exhumed;  also,  comparisons  of  the 
Whale,  Crocodile  and  Missourium  with  the  Leviathan  as  described 
in  the  41st  Chapter  of  the  Book  of  Job;  by  Albert  Koch.  St. 
Louis.     1841.     16  pp. 

598 

Description  of  the  Missourium  theristocaulodon  (Koch),  or  Mis- 

sonri  Leviathan  (Leviathan  Missouriensis),  together  with  its  sup- 
posed habits,  and  Indian  Traditions  concerning  the  location  from 
whence  it  was  exhumed ;  also,  comparisons  of  the  Whale,  Croco- 
dile and  Missourium  with  the  Leviathan,  as  described  in  the  41st 
Chapter  of  the  Book  of  Job.  By  Albert  Koch.  Fourth  Edition. 
London ;    B.  Fisher,  33,  Cannon  Street,  City,  1842.    23  pp.    1  PI. 
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599 

EooH,  A.—. Description  of  the  Mlasouriam  Theristocanlodon  (Koch),  or 
MiBBonri  Leviathan  (Leviathan  MiBsonrinm),  together  with  its  sup- 
posed habits  and  Indian  traditions ;  also,  Oomparisons  of  the  Whale, 
Crocodile  and  Missoariam  with  the  Leviathan,  as  described  in  the 
41st  Chapter  of  the  Book  of  Job ;  by  Albert  Koch.  Fifth  Edition 
enlarged.    Dublin.    1843.    28  pp.    (•) 

6oo 

Die  Bissenthiere  der  Urwelt  Oder  das  nenentdeckte  Missouriam 

Theristocanlodon  (Siohelzahn  aus  Missouri),  nnd  die  Mastodontoiden 
im  Allgemeinen  und  Besondem,  nebst  Beweisen,  dass  viele,  uns 
durch  ihre  Ueberreste  bekannt  gewordene  Thiere  nicht  prasadam- 
itisch,  sondem  Zeitgenossen  des  Menschengeschlechts  waren.  Eine 
auf  eigene  Entdeckungen  und  Beobachtungen  gegrnndete  Abhand- 
lung  von  Dr.  Albert  C.  Koch,  Mitglied  mehrer  naturwissenschaft- 
lichen  Oesellschaften.  Mit  8  Tafeln  AbbUdungen.  Berlin.  Yer- 
lag  von  Alexander  Duncker,  Konigl.  Hofbuchhandler.  1845. 
99  pp. 

6of 
Lithographic  print  of  the  Missourium,  issued  at  Dresden.    (*) 


6o2 

Description  of  the  Hydrargos  Sillimanii:  (Koch),  a  gigantic  fos- 
sil reptile,  or  Sea  Serpent:  lately  discovered  by  the  author,  in  the 
state  of  Alabama,  March,  1845.  Together  with  some  geological 
observations  made  on  different  formations  of  the  rocks,  during  a 
Geological  tour  through  thf*  Eastern,  Western  and  Southern  parts 
of  the  United  States,  in  the  years  1844-1845.  By  Doctor  Albert 
C.  Koch,  Corresponding  member  of  the  Societies  of  Halle,  and  of 
Dresden,  &c.  The  Bones  of  this  Monstrous  Serpent  measure  114 
feet  in  length,  and  weigh  seven  thousand  five  hundred  pounds. 
New  York,  1845.    16  pp.    1  PI. 

The  aathor'8  jouTDey  extended  into  Missoari,  and  he  gave  some  accounts 
of  the  geology  and  of  the  fossils  fonnd . 

603 

Latbobb,  C.  J. — The  Bambler  in    North    America:      mdcccxxxii- 

MDOOCXXXiii.  By  Charles  Joseph  Latrobe.    London,    mdcocxxxv. 

His  travels  and  observations  in  Missouri  are  given  in  Vol.  I,  pp.  115-16:{. 
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604 

Lawbbnoe,  B. — A  Concise  Description  of  the  Geological  Formations 
and  Mineral  Localities  of  the  Western  States ;  designed  as  a  Key 
to  the  Geological  Map  of  the  Same.  By  Byrem  Lawrence.  16  mo. 
44  pp.     Boston.     1843. 

The  iron  and  lead  of  Missouri  are  referred  toon  pages  26-28. 

605 

Lyell,  C. — A  Second  Visit  to  the  United  States  of  North  America. 
By  Sir  Charles  Lyell,  F.  E.  S.    In  two  volumes.    New  York.    1849. 

In  the  second  volume,  pages  172-182,  there  is  an  account  of  the  earthquake 
region  about  New  Madrid. 

606 

Principles  of  Geology,  or  the  Modern  Changes  of  the  Earth  and 

its  inhabitants  considered  as  lllnstrative  of  Geology.  By  Sir  Ghas. 
Lyell,  Bart.,  M.  A.,  F.  B.  S.  Tenth  and  entirely  revised  edition. 
London.    1868. 

In  Vol.  II,  pp.  106-110,  of  the  above  edition,  there  is  an  account  of  the  New 
Madrid  earthquake  region.    Pages  not  noted  in  other  editions. 

607 

Magfablane,  J. — An  American  Geological  Railway  Goide,  giving  the 
Geological  Formation  at  every  Bailway  station,  with  Notes  on  in- 
teresting places  on  the  Boates,  and  a  Description  of  each  of  the 
formations.  By  James  Macfarlane,  Ph.D.  New  York.  D.  Apple- 
ton  and  Company.     1879. 

The  account  of  the  geological  formations  and  localities  of  Missoari  was 
written  by  Prof.  G.  C.  Broadhead,  and  is  given  on  pages  154-158. 

A  revised  and  enlarged  edition  containing  370  pages,  edited  by  James  R. 
Macfarlane,  was  issued  in  1890. 

608 

The  Coal  Regions  of  America :  their  Topography,  Geology  and 

Development.  By  James  Macfarlane,  A.  M.  With  maps.  'Sew 
York :     D.  Appleton  and  Company.     1873. 

An  account  of  the  Missouri  coal  region  Is  given  on  pages  469-477. 
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609 

MamcoVj  J. — 6«olog7  of  Xorth  Aacriea;  with  two  Beports  on  the 
Fraiiies  of  ArfauHU  and  Tom.  the  Boeky  Mountains  of  New 
Mezieo,  and  the  Stem  Kevada  of  CaHfomlav  originany  made  for 
the  United  States  GoYeiuMnt.  By  Jnles  Miarcoa.  Zurich.  1858. 
FoKo. 


Thegselogjof  MlMsariistotoaMCxtsnt  Inelnded  In  this  report.  There 
are  other  edItioBSor  the  work  beiMee  the  one  here  glTeo. 

610 

MiLLSB)  S.  A« — ^North  American  Geology  and  Balsontology  for  the 
ase  of  Aaateus^  Students  and  Scientists.  By  8.  A.  Miller.  Cin- 
cinnati, Ohio.    1888L    684  pp.   mastrations. 

The  geolcfy  of  Mleeonri  it  deieribed  on  pages  88,41,46,68,60,61  and  66-77. 

611 

Mills,  J.  £.— Qedogical  Beport  on  the  Mine  La  Motte  Bstate,  the  pro- 
perty of  Hon.  Bo wland  Haiard,  sitoated  in  Rt  Francois  and  Madison 
Oonuties,  Missonri.  With  aeeompanying  Map  and  Diagrams.  By 
James  B«  Mills,  B.  8.,  Consolting  Geologist  1877.  G.  W.  &  0.  B. 
Oolton  &  Oo^  New  York.    4to,81pp. 

TliU  has  leettoDt,  dlagiama  asd  map.  Folded  Diagram  No.  1,  illastrating 
the  Qeaeral  Geology  of  the  Tract  Seale  1 :  60,000.  Ooe  Inch  to  6,000  feet.  Two 
fMded  dlagrauii  of  teottont. 

NawiiBKRY,  J.  8.— The  Iron  Besonroes  of  the  nnited  States.  By 
J.  8.  Newberry. 

This  li  Artlols  111,  pages  761-780  of  the  InteraatioDal  Review,  Noyember- 
Deeemher,  1874. 

613 

NUTTAUi,  M, — ▲  Journal  of  travels  into  the  Arkansas  Territory  dnrlDg 
the  year  181 0,    By  M.  Nnttall  (t),  1821.* 

614 

Owaiff  R.— A  History  ot  British  Fossil  Mammals  and  Birds.  By 
Blohard  Owen,  Loudon.    1846. 

The  Mliiourl  mastodon,  dlaoovered  bj  Dr.  Kooh,  and  now  in  the  British 
Mnieam,  U  llgnred  on  page  SOS,  and  is  described  on  pages  290-398. 
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615 

O'SuLLiYAN  &  MoRLBY.— Report  of  O'SuUivan  &  Morley,  EngineerB 
of  the  St  LoaiB  &  Iron  Mountain  Railroad  Company.  <Second 
Annual  Report  of  the  Directors  of  the  Bead.    St.  Loais.    1854. 

616 

Patten,  J.  H ^The  Natural  Besonrces  of  the  United  States.    By  J. 

Harris  Patten,  M.  A.    New  York.    1881.    16^. 

617 

Peals. — Lists  and  Analyses  of  the  Mineral  Springs  of  the  United 
States.  A  Preliminary  Study.  Bulletin  No.  32  of  the  Geological 
Survey.    Washington.    1886. 

Thlsoontains  references  to  the  mineral  sprlDgs  of  Missonri  on  pages  164-170. 

618 

Pease,  G. — Brief  Statements  respecting  Mineral  Deposits  in  the  States 
of  Missouri  and  Illinois.    [By  Gales  Pease.]    Boston.    1839.    12  pp. 

There  is  a  map  mentioned  as  accompanying  this,  bat  it  Is  not  foond  in  the 
copy  in  my  library. 

619 

Pabkbb,  N.  H. — The  Missouri  Hand-Book,  embracing  a  full  description 
of  the  State  of  Missouri ;  her  Agricultural,  Mineralogical  and  Geo- 
logical character;  her  Water  Courses,  Timber  Lands,  Soil  and 
Climate  ;•••••  Location  of  Valuable  Mines  and  Mineral 
Lands.  •  •  •  By  Nathan  H.  Parker.  •  •  •  Saint  Louis.  P. 
M.  Pinckard,  Nos.  78  and  80  Pine  Street  1866.  12^,  162  pp.  Map 
of  the  State. 

620 

Missouri  as  it  is  in  1867 :  an  Illustrated  Historical  Gazetteer  of 

Missouri,  embracing  the  Geography,  History,  Besonrces  and  Pros- 
pects,  the  Mineralogical,  etc.,  etc.  By  Nathan  H.  Parker.  Phil. 
1867.     458  pp. 

621 
Geological  Map  of  Missouri,  by  Nathan  H.  Parker.     1866. 
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622 

Pabkbb,  S. — Journal  of  an  Exploring  Tonr  beyond  the  Bocky  Monn- 
tainB,  under  tlie  direction  ot  the  A.  B.  0.  F.  M.,  performed  in  the 
yearB  1835,  86  and  87 ;  containing  a  Description  of  the  Geography, 
Geology,  Olimate  and  Frodnctions,  and  the  nnmber,  manners  and 
CQBtoms  of  the  natives.  With  a  map  of  Oregon  Territory.  By  Bev. 
Bamnel  Parker,  A.  H.  Ithaca,  IN.  Y.    Pnblished  by  the  anthor.  1888. 

His  joarDey  through  MlBBonrt  is  described  on  pages  20-34,  bat  this  part  of 
the  work  contains  very  little  geology. 

The  fifth  edition  was  published  at  Auburn  in  1846. 

623 

Pbbkins,  J.  H.  and  Pbok,  J.  M. — Annals  of  the  West :  embracing  a 
concise  account  of  .principal  events  which  have  occurred  in  the 
Western  States  and  Territories  from  the  discovery  of  the  Missis- 
sippi valley  to  the  year  eighteen  hundred  and  fifty.  Compiled  from 
the  most  authentic  sources  for  the  projector.  First  edition.  By 
James  H.  Perkins.  Second  edition,  revised  and  enlarged,  by  J.  M. 
Peck.  St.  Louis :  Published  by  James  B.  Alback.  Chambers  & 
Knapp,  Printers,  1861. 

Account  of  the  New  Madrid  earthquake,  pp.  586-690.  The  account  is 
partly  from  Dr.  Hildreth.  [See  also  Senator  Linn'a  letter  in  Wetmore's  Mo. 
Gazetteer,  132-142 ;  Drake's  Picture  of  Cincinnati ;  Flint's  RecoUections ;  Amer- 
ican Pioneer,  1-129;  Travels  in  the  Interior  of  America,  by  John  Bradbury, 
pp.  199-207. 

624 

Phillips,  J.  V. — Beport  of  J.  Van  Oleve  Phillips,  Geologist  and  M.  E. 
on  Beeds'  Mineral  Tract,  located  at  Beeds,  Jasper  county,  Missouri. 
Also  Several  Opinions  of  Distinguished  Geologists  and  M.  E.'s  on 
Mineral  Properties  on  said  tract,  etc.    Carthage,  Mo. 

625 

Beport  on  the  Geology  of  the  Mineral  District  contiguous  to  the 

Iron  Mountain  Bailroad.    By  J.  Y.  Phillips.    St.  Louis.    1859.    14 
pp.,  map  and  section. 

This  contains  a  Geological  map  showing  the  mineral  region  contiguoub  to 
the  Iron  Moantain  Bailroad  and  its  proposed  extension,  Surveyed  by  J.  V.  Phil- 
lips. Constructed  and  drawn  by  J.  T.  Fiala.  bt.  Louis  Mo.  1859.  Scale 
2  inches  to  6  miles.  The  vertical  section  is  through  Iron  Mountain  and  Pilot 
Knob  from  Greenyille  to  Bailey's,  100  miles. 
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626 

Phillips,  J.  A — A  Treatise  on  Ore  Deposits.    By  J.  Arthur  Phillips. 

F.  B.  S.,  with  namerous  illnstratioDS.    London.    1884. 

Accounts  of  the  Copper,  Iron,  Lead  and  Zinc  ot  Missouri  are  given. 

627 

Post,  G.  T. — Beport  showing  the  Necessity,  Feasibility  and  Prospects 
of  the  Central  Missoari  Bailway.  By  the  President.  [Geo.  T.  Post.] 
October,  18H5.    26  pp. 

This  describes  the  coal  field  along  the  line  of  the  road. 

628 

PoTTBE,  Wm.  B. — Beport  on  the  Cornwall  Mine  &  Smelting  Works 
at  Ste.  Genevieve,  Missouri,  by  William  B.  Potter,  E.  M.,  Professor 
of  Mining  and  Metallorgy  at  Washington  University.  Biverside 
Printing  House,  302  N.  Main  St.,  St.  Louis.    1882. 

629 

Peout,  H.  a. — The  Advantages  of  a  Geological  Survey  of  the  State  of 
Missouri.  By  H.  A.  Prout,  M.  D.  St.  Louis:  Printed  by  W.  B. 
Foster— Times  Office.    1851.    29  pp. 

630 

PuMPELLT,  B.  et  al. — Iron  Ores  of  Missouri  and  Michigan.  By  Baphael 
Pumpelly,  Late  Director  Geological  Survey  of  Missouri ;  T.  B.  Brooks 
State  Geologist  Lake  Superior  Iron  District;  and  Adolph  Schmidt, 
Assistant  in  the  Geological  Survey  of  Missouri.  With  Illustrations 
in  the  Text,  and  Topographical  and  Geological  Atlas.    New  York  : 

G.  P.  Putnam's  Sons.  1876.  Part  I,  Geology  of  Pilot  Knob  and  its 
Vicinity,  by  Baphael  Pumpelly.  Analyses  of  Iron-ores,  Pig-irons, 
and  Fuels,  by  Begis  Chauvenet  and  A.  A.  Blair.  Iron-ores  of  Mis- 
souri by  Adolph  Schmidt,  Ph.  D.    Large  8^.    220  pp. 

631 
BoBiNSON. — A  Catalogue  of  American  Minerals,  with  their  localities : 

including  all  which  are  known  to  exist  in  the  United  States  and 

British  Provinces,  &c.    Boston.    1825. 

This  has  10  pages  relating  to  Missouri  minerals  and  localities. 
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632 

BoEMEB,  F. — Ueber  den  Baa  von  Melonites  mnltipora,  ein  Eohinid  des 
Amerikanisoben  Kohlenkalks.  Von  Dr.  Ferd.  Boemer,  ord.  Fro- 
fesBor  an  der  UniverBitat  za  BreBlaa.  19  pp.  <Arohiy  for  Nator- 
geBohichte,  von  A.  F.  A.  Wiegmann.  Ein  and  zwanzigBter  Jahr- 
gang.    ErsterBand.    1866.    FageB  312-330.     Taf.  1,  figB.  1-6. 

The  speoimeo  flgared  is  a  fine  ooe  from  St.  Loais. 

633 

Sampson,  F.  A. — Pettis  coanty  and  Sedalia,  Mo.  Prepared  by  F.  A. 
SampBon  for  the  Immigration  Committee  of  the  Oitizens'  meetings. 
Sedalia,  Mo.    Press  of  H.  Swalley.    1886.    16  pp.  iilastrations. 

The  geological  and  mineral  accoant  of  the  ooonty  is  given  on  page  9. 

634 

SOHMIBT,  A. — Ueber  eine  TJmwandling  des  Homsteins.  By^Dr.  Adolf 
Schmidt.  [Alterations  of  Hornstone.]  Neaes  Jahrb.  1878.  pp. 
719-721. 

Notices  the  homstones  of  Southwest  Missouri . 

635 
Die  Blei  and  Zink  Erz-Lagerstatlen  von  Missoori,  von  Adolf 


Schmidt.    Heidelberg.    1876.* 

636 

SOHOOLGRAFT,  H.  B. — A  View  of  the  Lead  Mines  of  Missoari :  inclad- 
ing  some  observatiODB  on  the  Mineralogy,  Geology,  Geography, 
Antiquities,  Soil,  Climate,  Population  and  Productions  of  Missouri 
and  Arkansaw,  and  other  sections  of  the  Western  Country.  Accom- 
panied by  three  engravings.  By  Henry  B.  Schoolcraft.  299  pp . 
Plates.     New  York.     1819. 

637 

Scenes  and  Adventures  in  the  Semi-Alpine  Begion  of  the  Ozark 

Mountains  of  Missouri  and  Arkansas  which  were  first  traversed  by 
De  Soto,  in  1641.  Philadelphia,  Lippincott,  Grambo  &  Co.  1853. 
256  pp . 
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638 

SOHOOLOBAFT,  H.  B. — Joornal  of  a  Toar  into  the  Interior  of  MisBOuri 
ArkaDsaw,  and  from  Potosi,  or  Mine  a  Burton,  in  MisBonri  Territory, 
in  a  South  vf est  Direction,  toward  the  Bocky  Mountains :  Performed 
in  the  years  1818  and  1819.     London.     1821.     102.  pp.  Map. 

639 
Sbamon,  W.  H. — Tallow  Olays.    By  Prof.  W.  H.  Seamon.     <8oient» 
Baccalanreus,  A  Quarterly  Journal  of  Scientific  Besearch,  Pub- 
lished under  the  auspices  of  the  Missouri  School  of  Mines.    Vol. 
1.     No.  I,  June,  1890,  pp.  36-40.    4^ 

640 

Shepabd,  C.  U. — ^Beport  of  Prof.  Oharles  F.  Shepard,  of  Amherst  Col- 
lege, Mass.,  in  relation  to  Mineral  Lands  in  the  counties  of  Madison, 
Wayne  and  Iron,  in  the  State  of  Missouri,  belonging  to  Hiram  N. 
Tong,  of  Ironton,  Iron  Co.,  Mo.,  made  by  him  after  an  examiuation 
of  the  premises,  May  17, 1860.  St.  Louis :  Printed  by  M.  Niedner, 
No.  43  Pine  Street,  near  Third  St.  1860.  1 5  pp.  With  map  of  the 
Ironton  Mining  Company  Lands. 

641 

Shumabd,  B.  F. — Beport  on  the  Chouteau  League  Tract,  or  Spanish 
Mineral  Land  Grant,  known  as  United  States  Survey  No.  2066,  in 
Washington  County,  Mo. ;  made  by  Prof.  Benj.  F.  Shumard,  Assist- 
ant State  Geologist  of  Missouri,  1864.  Supplemented  by  report  on 
the  same  tract,  now  the  property  of  the  St.  Louis  Lead  Mining  Com- 
pany. By  N.  W.  Bliss,  General  Superintendent  of  said  Company, 
at  their  works,  at  Kingston  Furnace,  Washington  County,  Mo.,  Dec. 
1,  1872.  St.  Louis :  Democrat  Lithographing  and  Printing  Com- 
pany. 1873.  29  pp.  2  folded  plates,  1  folded  map,  1  folded  plat  of 
the  mineral  lands. 

642 

A  Geological  Beport  on  the  old  Mines  Property  of  William  Long, 

Esq.,  in  Washington  County,  Missouri.  By  B.  F.  Shumaid,  M.  D. 
Saint  Louis:  B.  P.  Studley  &  Co.,  Printers,  Binders  and  Lithograph- 
ers.    1867.    20  pp. 

A  Geological  Beport  on  the  Enloe  Mining  Property  of  Allen  P. 

Bichardson,  Esq.,  in  Crawford  County,  Mo.  By  B.  F.  Shumard, 
M.  D.  St.  Louis :  Missouri  Democrat  Print,  cor.  Fourth  and  Pine 
Sts.    1867.    12  pp.    Folded  map. 
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644 

Singleton,  W.  B. — Report  on  Ste.  Genevieve,  Iron  Mountain  and 
Pilot  Knob  Plank  road.  By  Wm.  B.  Singleton,  Principal  Engineer.  * 

645 

SoPWiTH,  T. — The  Missoori  Lead  Mining  and  Smelting  Company,  Lim- 
ited. BeportB.  London.  Doberty  &  Co.,  Printers,  6  Great  New- 
port Street,  St.  Martin's  Lane,  W.  0.    1879.    14  pp.    4^ 

This  has  report  on  mines  in  Franklin  Gonnty  by  Thomas  Sopwith,  Esq., 
Memb.  Inst.  C.  E.,  and  also  report  by  J.  B.  Champion. 

646 

Stbegkeb,  W. — Das  Zink-Hnettenwesen  in  den  Yereinigten  Staaten 
von  Nord  Amerika.  Von  W.  Strecker.  <Berghntt  Jahrb.  Bd. 
XXVII,  pp.  282-363,  pi.  V. 

The  zinc  deposits  of  DeSoto,  Missouri,  are  noticed. 

647 

Swallow,  O.  0. — The  Pacific  Railroad  Company  offers  at  public  sale 
*    *    *    Farming,  Timbered  and  Mineral  lands.    *    *    *    SL  Loais 

Mo.    1859.    57  pp. 

The  pamphlet  has  extensive  reports  by  Prof.  Swallow  on  the  minerals  of  the 
counties  traversed  by  the  road. 

648 

The  Hannibal  &  St.  Joseph  Bailroad  Company  have  received  by 

grant  from  Congress  600,000  acres  of  the  choicest  Farming  and 
Wood  lands,  etc.,  etc.  Hannibal,  Mo.,  Hannibal  &  St.  Joseph  Rail- 
road office.    1860.    12^,  60  pp.    Maps  and  illustrations. 

This  has  an  account  of  the  geology  and  soils  of  Northern  Missouri,  by  Prof. 
Swallow. 

649 

Report  on  the  Mineral  Lands*  of  Messrs.  Woods,  Christy  &  Co., 

and  Messrs.  Christy  &  Woods,  in  Franklin  County,  Missouri,  by 
G.  C.  Swallow,  1866.  St.  Louis.  McKittrick  &  Co.,  Printers,  cor. 
Main  and  Vine.  pp.  49.    Maps. 
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650 

Swallow,  G.  C. — Prospeotas  of  the  Northumberland  Lead  Mining  and 
Smelting  Company.  Location  of  Mines :  near  St.  Olair,  Franklin 
County,  Mo.  Main  office  of  Company :  St.  Clair,  Missouri.  4to.  16 
pp.,  folded  section  and  folded  map  of  Franklin  County,  with  the 
mines  of  the  Company.      [1880.] 

This  has  a  report  on  the  mine  by  G.  C.  Swallow,  made  in  Oct.  1865,  when 
he  was  State  Geologist ;  also  various  other  reports. 

Report  of  6.  C.  Swallow  to  Directors  of  Carlton  &  Randolph  B. 

B.    1859.     10  pp.  2  maps.    (•) 

652 

Letter  of  G.  C.  Swallow  to  W.  M.  McPherson,  Pres.  of  the  Pacific 

B.  B.,  on  Lands  and  Minerals  of  S.  W.  Mo.  8  pp.  n.  d.,  but  prior  to 
1860.     (•). 

653 
Beport  of  G.  C.  Swallow  on  North  Missouri  B.  B.  1866.  12  pp.  (•) 


654 

—  Geology.  [Geological  Sketch  of  the  State  of  Missouri.]  By  Hon. 
G.  C.  Swallow,  A..  M.,  M.  D.,  Professor  of  Geology,  Agriculture  and 
Botany  in  the  University  of  the  State  of  Missouri,  and  late  State 
Geologist.  <Campbell's  New  Atlas  of  Missouri.  St.  Louis,  1873, 
folio,  pp.  106-116,  with  section  of  the  Bocks  of  Missouri,  and  Geo- 
logical map  of  Missouri. 

655 

—  Physical  Geography  of  Missouri.  By  Prof.  G.  C.  Swallow,  M.  D., 
LL.  D.  I — ^Topography;  II — Geology;  III — Mines  and  Useful 
Minerals;  IV — Bivers  and  Springs;  V — Prairies;  VI — Timber; 
VII— Soils.    36  pp.     <Campbell's  Gazetteer  of  Missouri.    1874. 

This  has  a  Geological  map  of  Missouri. 

656 

—  Physical  Geography.  Geology,  Mines,  Minerals,  Waters,  Prairies, 
Timber  and  Soils  of  Missouri,  by  G.  C.  Swallow,  LL.D.  Former 
State  Geologist,  now  Professor  of  Agriculture  in  the  State  Univer- 
sity.    40  pp.     <Switzler^s  History  of  Missouri,  Part  III.    1879. 
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657 

Swallow,  6.  0. — Physical  Geography  of  Missouri.  Geology,  etc. 
By  G.  0.  Swallow,  LL.D.  <The  Oommon wealth  of  Missouri.  A 
Oentennial  Becord.  Edited  by  0.  B.  Barus.  St.  Louis.  1877 ;  pp. 
499L-639. 

658 

Taylob. — statistics  of  Goal.  The  Geographical  and  Geological  Dis- 
tribution of  Mineral  Oombustibles  or  Fossil  Coal,  etc.    Phil.    1848. 

There  18  an  acooant  of  the  coalB  of  MissonrJ  on  pages  16^171 .  The  second 
edition,  with  additions  by  S.  S.  Haldeman,  was  Issoed  In  Philadelphia  in  1855, 
and  has  a  map  with  an  accoant  of  the  coals  of  Missouri  on  pages  484-487. 

659 

Thompson,  B.  O. — The  Lead  Deposits  [of  Missouri].  By  B.  O.  Thomp- 
son, M.  E.  St.  Louis.  15  pp.  <GampbelPs  Gazetteer  of  Mis- 
souri.   1874. 

660 

The  Iron  Deposits  [of  Missouri].    By  B.  O.  Thompson,  M.  £.    10 

pp.     <Oampbell's  Gazetteer  of  Missouri.    1874. 

661 

Thompson,  H.  O. — Missouri  Pottery  Olays  By  Hugh  O.  Thompson, 
St.  Louis.    3  pp.     <GampbelP8  Gazetteer  of  Missouri.    1874. 

662 

Von  Gboddbok,  A. — Die  Lehre  von  den  Lagerstaetten  derErze.  Ein 
Zweig  der  Geologie.  Von  Dr.  AJbrecht  Von  Groddeck,  Bergrath 
und  Director  der  Konigl.  Preuss.  Bergacademie  nnd  Bergschule  in 
Glausthal.  Mit  119  Abbildungen  in  Holzschnitt.  Leipzig.  Verlag 
von  Veil  &  Oomp.    1879. 

Tliis  has  accoants  of  the  Iron  Mountain  on  pages  145  and  267,  and  of  the 
lead  region  on  p  237  et  seq. 

663 

VoGDBS. — Notes  on  the  Distribution  of  Iron  Ores  in  the  United  States, 
Compiled  from  various  Geological  Beports.  Fort  Monroe,  Virginia. 
Printed  at  the  United  States  Artillery  School.  1886.  Sq.  8^ 
24  pp. 

This  has  ^^  Missouri .     Geological  position  of  the  Iron  Ores .  '*    4  pp . 


MIS0BLLANBOU8  PUBLICATIONS.  135 

664 

Walker,  0.  B. — The  MisBissippi  Valley,  and  PrehiBtoric  events :  giv- 
ing an  accoant  of  the  original  formation  and  early  condition  of  the 
great  valley ;  of  its  vegetable  and  animal  life,  of  iUi  first  inhabitants, 
the  moand  builders,  ils  mineral  treasures  and  agricultural  develop- 
ments. All  from  authentic  sources.  By  0.  B.  Walker.  B.  T.  Boot, 
Publisher,  Burlington,  Iowa.    1879.    539  pp. 

There  are  several  chapters  on  the  geology  and  minerals  of  the  valley. 

665 

Wetmobb,  a. — Catalogue  of  Minerals  [in  MissouriJ.  5  pp.  <6«zetr 
teer  of  the  State  of  Missouri.  By  Alphonso  Wetmore.  St.  Louis. 
1837. 

There  are  also  accounts  of  minerals,  etc.,  in  several  coontles  of  the  State. 

666 

Whitney,  J.  D ^The  Metallic  Wealth  of  the  United  States,  described 

and  compared  with  that  of  other  countries.    By  J.  D.  Whitney. 
Phil.     1854. 

Accounts  of  the  Missouri  Copper  ores,  pp.  310-312;  Lead,  pp.  417-421;  and 
Iron,  pp.  478-481. 

667 

WiLBBE,  C.  D. — Mineral  Wealth  of  Missouri.  Two  Lectures  Delivered 
in  the  Hall  of  Representatives,  at  Jefferson  Oity,  Missouri,  Feb. 
17th  and  18th,  1870.  By  Prof.  0.  D.  Wilber,  Instructor  of  Mining 
Lands.    5th  Thousand.     St.  Louis,  1870.     67  pp. 

These  lectures  were  also  published  in  the  Agricultural  Reports  of  Missouri. 

668 

Wilson,  L.  A.— Wilson's  History  and  Directory  for  Southeast  Mis- 
souri and  Southern  Illinois.  ••••••  Oorapiled  and  Pub- 
lished by  L.  A.  Wilson,  Cape  Girardeau,  Mo.     1875-76. 

This  has  a  catalogue  of  the  lead  mines  of  that  part  of  the  State  that  were 
worked  in  1818,  as  well  as  statistics  of  later  date. 

669 

Wilson,  J.  N. — Lead  and  Zinc  Ore  of  Southwest  Mo.  Mines.  Au- 
thenticated Statistics.  The  Output  of  Lead  and  Zinc  Ores  from 
this  Mining  District  for  the  year  ending  March  Ist,  1887.  By  John 
N.  Wilson,  Carthage,  Missouri,  with  contributions  by  F.  L.  Glerc  and 
Thos.  N.  Davey.  Printed  at  office  of  Jasper  County  Democrat,  Car- 
thage, Missouri.    32  pp. 
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670 

WoBTHBN,  A.  H. — Oatalogae  af  American  Paleozoic  FoBsilSy  the  collec- 
tion of  Prof.  A.  H.  Worthen,  deceased,  Late  State  Geologist  of 
Illinois.  OoUeoted  and  porohased  by  him  daring  fifty  years  of 
active  life.  Embracing  5 fill  fine  specimens,  of  which  752  are  Types, 
and  of  these  240  are  Orinoids,  etc.,  etc.    Warsaw,  IllinoiB.    1889. 

The  oatalogae  oontains  81  species  of  MlESOurl  specimens,  and  of  these  73 
types. 

671 

WBiaHT,  F. — ^The  Ice  Age  in  North  America  and  its  Bearings  npon  the 
Antiquity  of  man.    By  Frederick  Wright    New  York.    1889. 

There  are  accounts  of  the  glaciated  area  in  Missouri  on  pp.  144,  218,  367 
and  on  other  pages. 


MINERAL  SPRINGS  PUBLICATIONS. 

Thue  publicaiiom  M  amtaku  fliMlytet  of  tke  miner&i  waten. 


6j2 

Blub  Lick. — Bine  Lick  Springs,  Saline  Goanty,  Missoari.  A  Remark- 
able Group  of  Mineral  Waters,  Forming  Nature's  Own  Sanitarium. 
Marshall,  Mo.    32  pp.  5  ills. 

This  has  an  account  of  the  coal,  lead  and  otlier  minerals  of  the  county, 
taken  from  an  article  by  Ck>l.  L.  D.  Burch,  of  Chicago,  editor  of  the  American 
Sheep  Breeder, 

673 

El  Dobado. — El  Dorado  Springs,  Cedar  Co.,  Mo.     Its  History,  Geo-    . 
graphy,  Geology  and  the  Therapeutics  of  its  Waters.    Sedalia,  Mo. 
12  mo.    30  pp.     Small  map.    4  ills. 

The  pamphlet  is  by  Prof.  P.  Schweitzer  of  the  State  University.  The 
analyses  are  by  him ,  and  also  the  account  of  the  geology  of  Cedar  County . 

674 

El  Dobado. — The  Famous  El  Dorado  Springs.  The  Great  Health 
and  Pleasure  Resort  of  Southwest  Missouri.  Bazoo  Print,  Sedalia, 
Mo.     12  mo.    48  pp. 

The  analysis  is  by  Prof.  W.  Wishon  of  the  School  of  Mines  at  Rolla. 
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ExcBLSiOB. — Excelsior  Springs.  A  Description  of  the  Marvels  of  a 
Pleasant  Valley.  •  •  •  Issaed  by  the  Passenger  Department  of  the 
Wabash  Railroad.  St.  Lonis,  Mo.  1889.  22  pp.  8  ills.  Small 
map. 

676 

Paris  Ghalybbatb. — Paris'  Chalybeate  Springs,  Lawrence  Oonnty, 
Mo.  Health  Resort.  E.  O.  Paris,  Proprietor.  April,  1880,  Spring- 
field, Missouri,  12  pp.,  16^. 

677 

Pbrtlb. — Pertle  Springs,  Warrensburg,  Mo.  Season  of  1888.  Their 
great  advantages  as  a  health  and  pleasure  resort  . .  By  Incognito. 
Warrensbarg,  Mo.    1888.    24  pp.    12  mo.    3  ills. 

The  analysis  Is  by  Dr.  C.  M.  BIley  of  St.  Loais. 

678 

SwBET. — Sweet  Springs,  Saline  County,  Mo.  .  St.  Louis.  1882.  12  mo. 
32  pp.    7  ills.    Map. 

This  was  issued  by  the  Missouri  Pacific  Railroad.  The  analyses  are  by  Dr. 
Charles  P.  Williams,  Director  of  the  Missouri  School  of  Mines. 

679 

Sweet  Springs,  Saline  County,  Mo.    Season  of  1886.     D.  W.  Mar- 

maduke.  President.    Leslie   Marmaduke,  Secretary.    J.  W,   Hall, 
Lessee  of  Hotel.    Sedalia.    12  mo.    32  pp.    14  ills.    Map. 

The  analyses  are  the  same  as  in  tbe  preceeding.  The  edition  of  1887  con- 
tains 36  pp. 

680 

Summer  &  Winter  Health  &  Pleasure  Besorts.    [Issued  by  the 

Missouri  Pacific  Bailway  Company,  1888.]    12^.    144  pp.    Illustra- 
tions. 

Under  the  head  of  Summer  Resorts,  pp.  35-53,  the  following  mineral  springs 
are  described,  analyses  of  the  waters  of  most  of  them  being  given :  Windsor 
Springs,  near  St.  Louis;  McAllister  Springs,  Saline  county;  Aurora  Springs, 
Morgan  county ;  Sweet  Springs,  Saline  county ;  Blue  Lick  Springs,  Saline 
county ;  Pertle  Springs,  Warrensburg,  and  £1  Dorado  Springs,  Cedar  county. 


O  B— 10 
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COUNTY  HI8TOBIES. 


68i 

Anonymous. — Geology,  PhyBical  Features,  etc.  [of  Missouri.]  pp.  12- 
39.  Physical  Description,  Oeology,  etc.,  of  Southeast  Missouri, 
pp.  197-220.  New  Madrid  Earthquake  region,  pp.  304  308.  <His- 
tory  of  Southeast  Missouri,  embracing  an  Historical  Account  of  the 
Oounties  of  Ste.  (Genevieve,  St.  Francois,  Perry,  Gape  Girardeau, 
Bollinger,  Madison,  New  Madrid,  Pemiscot,  Dunklin,  Scott,  Missis- 
sippi, Stoddard,  Butler,  Wayne  and  Iron,  and  including  a  depart- 
ment devoted  to  the  preservation  of  personal,  professional  and 
private  records.  Illustrated.  Ohicago.  The  Goodspeed  Publish- 
ing Go.    1888. 

Quite  interesting  and  ftill  histories  and  descriptions  of  the  mines  in  the 
counties  named  are  given  in  the  second  article,    it  is  said  to  have  been  written 

by  a  Mr. Wheatley,  who  since  died  at  Ft.  Smith,  Ark.    The  first  article  is 

also  fonnd^in  other  volumes  issued  by  the  Goodspeed  Pablisbing  Co. 

Coanty  histories  issued  by  the  same  publisbing  company  are :  '^History  of 
Laclede,  Camden,  Dallas,  Webster,  ftcGonnties.  1889."  ^'History  of  Cole, 
Moniteau,  Ac.  Counties.    1889."    '^History  of  Franklin,  Ac.  Counties.    1888." 

682 

Natnial  History,   Geology,  etc.  (of  Missouri).      12  pp.      <His- 

tory  of  Johnson  County,  Missouri.    F.  A.  North.    Chapter  III,  pp. 
192-203.     1881. 

683 

Geology  and  Minerals  (of  Missouri).    20  pp.     <Hi8tory  of  Pettis 

Co.,  Missouri.    F.  A.  North,    pp.  66-85.    1882. 

684 

Geology  of  Missouri.  6  pp.  < History  of  Jasper  County,  Mis- 
souri.    F.  A.  North.    Chapter  II,  pp.  18-23.    1883. 

685 

Geology  of  Missouri.      <History  of   Greeife  County,  Missouri, 

written  and  compiled,  &c.    Illustrated.    St.  Louis :    Western  His- 
torical Company.     1883.     Chap.  Ill,  pp.  13- 20. 
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686 

Anonymous. — Geology  of  MisBouri.  8  pp.  <HiBtory  of  Aadrain 
Goanty,  Missouri.  National  Historical  Gompany.  Ghapter  III,  pp. 
13-21. 

The  same  article  is  contained  in  other  county  histories  issued  by  the  same 
company,  as  *  ^History  of  Callaway  County.  1884."  *^  History  of  Caldwell 
and  Livingston  Counties .  1886."  *  ^  History  of  Howard  and  Cooper  Counties. 
1883." 

6S7 

History  of  Gole,  Moniteau,  &c.  Gonnties.  The  Ooodspeed  Pub- 
lishing Go.    1889. 

The  geology  of  the  counties  is  given  as  foilows : 
Cole,  p.  204;   Moniteau,  p.  311;  Morgan,  pp.  391-401;  Benton,  pp.  453-459; 
Miller,  pp.  527-528 ;  Maries,  pp.  584-586 ;  Osage,  629-630. 

688 

History  of  Laclede,  Camden,  etc..  Counties.  The  Ooodspeed  Pub- 
lishing Co.    1889. 

The  geology  of  the  counties  is  g^ven  as  follows :  « 

Laclede,  pp.  13-18;  PalaskI,  pp.  97-100;  IVebster,  pp.  166-170;  Camden,  pp. 
279-284;  Wright,  pp.  355  359;  Texaf»,  pp.  426-429;  Dallas,  pp.  493-49f  ; 
Dent,  pp.  564-666;  Phelps,  pp.  622-627. 

689 

History  of  Franklin,  Jefferson,  etc..  Counties.    The  Ooodspeed 


publishing  Co.    1888. 

The  geology  and  mineralogy  of  the  counties  are  given  as  follows : 
Franklin,  pp.  206-214;  Jefferson,  pp.    364-369;    Washington,   pp.   459-461; 
Crawford,  pp.  637-643. 

690 

Physical  and  Geological  Features.    7  pp.     <History  of  Howard 

and  Cooper  Counties.    Chap.  XVI,  pp.  320-326. 

691 

Bboadhead,  G.  C Geology  of   Bates   County.    <History  of  Bates 

County.  (•) 

692 

Mathews,  D. — Natural  History  of  the  County,  including  its  Topo- 
graphy ;  its  Hydrography ;  its  Geological  Formations,  etc.  By  D. 
Mathews.  12  pp.  <History  of  Jasper  County,  Missouri.  F.  A. 
North.     Chap.  II,  pp.  137-160.     1883. 
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693 

Sampson,  F.  A.— The  Natural  History  of  the  County,  including  its 
Geological  Formations;  its  Paleontology;  its  Oonchology  ;  its  Bot- 
any, etc.,  with  Partial  Lists  of  Distribution  of  Species.  By  F.  A. 
Sampson.  19  pp.  <History  of  Pettis  County,  Missouri.  F.  A. 
North.    Chap.  Ill,  pages  221-239.     1882. 

694 

Swallow,  G.  0. — Geology  of  Greene  county.  By  Geo.  C.  Swallow, 
LL.D.  <History  of  Greene  County,  Missouri.  Western  Historical 
Company.  1883.  Chapter  XVII,  pp.  673-576.  Portrait  of  G.  C. 
Swallow. 


COUNTY  ATLASES.     FOLIO. 


695 

Anonymous. — History  of  St.  Francois  County.     <Historical  Atlas  of 
the  World.    Higgins  Bro.  &  Co.  Publishers.    Chicago.    1882. 

This  gives  large  views  of  the  St.  Joe  Lead  Mines,  the  Dcsloge  Lead  Co. 
Mines,  both  at  Bonne  Terre,  and  the  Syenite  Granite  Quarries  at  Syenite. 

696 

Geology  of  Cooper  Co.,  Mo.     <Illustrated  Atlas  Map  of  Cooper 

County,  Missouri.     St.  Louis  Atlas  Publishing  Co.    1877. 

697 

Geological  Formation  and  Mineral  Resources  of  Greene  Co.,  Mo. 

<An  illustrated  Historical    Atlas  Map  of    Greene  County,  Mo. 
Brink,  McDonough  &  Co.     1876. 


The  following  titles  were  not  obtained  in  time  to  be  inserted  in  their 
proper  order. 


AGE  OF  STEEL,  St.  Louis. 

(A  partita  lUt.) 


698 

Editorial. — (Table  showing  the  production  of  pig  iron  in  Missouri 
from  1872  to  1884.)     <Vol.  LVII,  No.  9,  Feb.  28, 1885. 

699 

Spelter  and  Lead.     <Vol.  LIX,  No.  13,  March  13, 1886. 

Shows  receipts  and  shipments  of  lead  and  zinc  at  St.  Louis,  and  over  what 
roads  received. 

700 

Thompson,  H.  M. — Missouri  Tin  Mines'.    By   Hugh  M.   Thompson. 
<Vol.  LIX,  No.  13,  March  27, 1886. 

701 
A  Missouri  Lead  Mine.    By  Hugh  M.  Thompson.     <Vol.  LIX, 


No.  22,  May  29,  1886. 

An  account  of  the  St.  Joe  Lead  Mine  at  Bonne  Terre. 


db  bows  review. 

(A  partial  litt.) 


702 

Anonymous. — Lead  Mining  in  Southern  Missouri.    (From  the  Western 
Journal.)     <Vol.  XVIII,  O.  S.,  March,  1855,  pp.  389-391. 
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7o3 

Bditobial — Great  Cities  of  the  West^St.  Louis.    <Vol.  XVI,  O.  S., 
April,  1854,  pp.  397-410. 

Notices  the  mineral  regions  within  reach  of  St.  Loais. 

704 

The  State  of  Missouri.    Immigrants — Mineral  Wealth — Coal,  Soil, 

Productions,  Public  Lands,  Tobacco,  Hemp,  Vineyards,  Timber, 
Grasses,  etc.,  etc.     <Vol.  2,  No.  6,  Nov.  1866,  pp.  481-489. 


ENGINEERING  AND  MINING  JOURNAL. 


70s 

The  first  two  yolames  of  this  Journal  were  published  in  1866,  and  there  have 
been  two  volumes  each  year  since,  so  that  the  year  of  any  volume  can  readily 
be  found  when  not  given .  The  titles  from  the  first  seven  volumes,  and  a  few 
of  those  from  the  succeeding  volumes,  up  to  the  twenty-seventh,  were  copied  at 
the  office  of  publication  in  New  York,  and  were  not  seen  by  the  compiler. 

706 

Anonymous. — Missouri's  Rank  as  a  Mining  State.     <Vol.  1,  p.  42. 
1866. 

707 

Lead.     <Vol.  II,  pp.  342,  374. 

An  account  of  a  trip  to  Potosi,  with  a  description  of  the  geology  of  the 
lead  fields. 

708 

Missouri  Iron  and  Indiana  Coal.    (Copied  from  Mississippi  Valley 

Review  of  April  16,  1870.)     <Vol.  IX,  pp.  276  and  291. 

709 

Caves  in  the  Ozark  Mountains.     Explorations  by  a  party  from  St. 

Louis — a^voyage   up  a  subterranean  river — a  forest  of  staltactitee. 
(Copied  from  the  St.  Louis  Republican.)     <Vol.  X,  p.  152. 

710 

The  New  Cornwall  in  Missouri.     (Copied  from  United  States  Rail- 
road and  Mining  Register.)     <Vol  X,  pp.  298-299. 
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711 

ANONYMOUS — The  Tin  Mines  of  Missoari.  (Gommnnication  signed 
"Missouri.'')  <Vol.  XIII,  p.  56. 

712 

Zinc  in  Missoari.  (Copied  from  8t.  Louis  Railway  Gazette.)    <Vol. 

XVIII,  pp.  37-38. 

The  Zinc  Mines  in  Dade  Connty,  Mo.    (From  Mines,  Metals  and 

ArU.) '   <Vol.  XVIII,  p.  371. 

7H 

Southwest  Missoari  lead  interest — a  proposed  lead  combination. 

(Correspondence  si^ed  B.)     <Vol.  XXV,  p.  73. 

715 

Missouri    lead    smelters.     (Correspondence    signed  B.)     <Vol. 

XXV,  p.  91. 

716 

Missouri  Minerals.     (Correspondence  signed  B.)     <Vol.  XXV, 

pp.  276-277. 

717 

Old  Granby  Mines,  Newton  County,  Missouri.    (Correspondence 

signed  B.)     <Vol.  XXV,  p.  406. 

718 

Silver  in  Missoari.    (Special  correspondence.)     <Vol.  XXV,  pp. 

310-311. 

This  is  an  account  of  the  Einatein  Silver  Mines  in  Madison  County. 


719 

—  Missouri  Mining  News.    (Special  correspondence.)    <Vol.  XXV, 
pp.  311-312. 

Ttiis  also  has  an  account  of  the  Einstein  Silver  Mines. 

•  720 

—  The  lead  interests  of  the  Mississippi  Valley.     (Special  corres- 
pondence.)    <VoL  XXV,  p.  55. 

721 

—  Lead  Phantom.    (Special   correspondence.)      <Vol.  XXVI,  pp. 
57,  93. 

Has  an  estimate  of  the  hulks  of  lead  and  zinc  in  mines  and  dumps. 
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722 

Anonymous.— Concentrating  ores  in  Sonthwest  Miesoari.    Written  for 
the  Engineering  and  Mining  Journal.     <VoL  XXXV,  (1883),  p.  207. 

Missouri  steel  to  the  Mahoning  Valley ;  or;  ^^Ooals  to  Newcastle." 

(Special  Correspondence,  signed  "Veritas.")     <Vol.  XL,  (1886), 
p.  94. 

724 

The  mineral  resources  of  Joplin,  Mo.     <Vol.  XLIX,  (1890),  p.  286. 

The  history,  geology  and  production  of  the  Joplin  mines  are  given. 

725 

Bbaubbgabd,  Hy.  M. — Missouri  Tin.    By  Hy.  M.  Beauregard.    Corres- 
pondence, with  comments.     <Vol.  VII,  p.  277. 

726 
Missouri  Tin  Assays.    Correspondence.     <Vol.  IV,  p.  407. 


727 

Bebgbn,  J.  Y. — The  construction  and  operation  of  Slag-hearths.  By 
J.  Y.  Bergen,  Jr.     <Vol.  XIX,  pp.  269-271. 

SI10W8  the  results  as  obtained  in  Missoari  lead  mines. 

728 

Broadhead,  G.  C. — The  Southeast  Missouri  lead  district.  By  G,  C. 
Broadhead,  Pleasant  Hill,  Mo.  (Read  before  the  Am.  Inst,  of  Min- 
ing Engineers.)     <Vol.  XXI  f,  pp.  59-60. 

729 

Clerc,F.  L.— The  mining  and  metallurgy  of  zinc  in  the  United  States. 
By  F,  L.  Clerc.  (From  Mineral  Resources  of  the  United  States. 
<Vol.  XXXVI,  (1883),  pp.  14^161,  168-169  and  180-181. 

**  Tlie  Lead  and  Zinc  Region  of  Southwest  Missouri "  is  a  part  of  tiie  article. 

The  Lewis-Bartlett  process  as  applied  at  the  Lone  Elm  works, 

at  Joplin,  Mo.     Written  for  the  Engineering  and  Mining  Journal, 
by  F.  L.  Clerc.     <Vol.  XL,  (1S85),  pp.  4-0,  3  illustrations. 
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Olebc,  F  L. — Mineral  r^donrc^ed  of  Joplin,  Mo.  Commnnicatlon  from 
F.  L.  Clerc.     <Vol.  XLIX,  (1890),  p.  308. 

732 

Elliott,  E.  S Iron  in  MiBBouri.    Extract  from  address  of  B.  S.  Elliott 

before  the  members  of  the  Legislature.    Copied  ^from  Bulletin  of 
the  American  Iron  and  Steel  Association.     <Vol.  X,  p.  120. 

733 
Fletcher,  F.  H. — The  Mineral  Resources  of  Missouri.    By  Frank  H. 
Fletcher.     <Vol.  I,  p.  260 ;  Vol.  II,  p.  261, 407 ;  Vol.  Ill,  pp.  41,  48, 
147,190;  Vol.  IV,  p.  2. 

734 
The  Thomas  Mines.     <Vol.  Ill,  p.  147. 

735 
Gage,  J.  B. — On  the  Occurrence  of  the  Lead  Ores  in  Missouri.    By 
James  E.  Gage,  M.  E.    (Bead  before  the  Am.  Inst,  of  Mining  En- 
gineers.)    <Vol.  XVIII,  pp.  194  and  209-210,  illastrated. 

736 
Genth,  F.  A.— Tin  Mines  in  the   United  States.     By  F.  A.  Genth. 
<Vol.  IX,  p.  322. 

737 

Explanation  of  the  discrepancy  in  assays  of  tin  ores  in  Missouri. 

<Vol.  X,  p.  378. 

738 
GouLDTNG,  T.  E. — Treatment  of  Tin  Ores  in  Missouri.   Their  Value — 
Assays.     By  T.  E.  Goulding.     <Vol.  IV,  p.  329. 

739 
Hewitt,  A.  S. — A  Century  of  Mining  and  Metallurgy  in  the  United 
States.    Centennial  Address  of  Hon.  Abram  S.  Hewitt,  President 
elect  of  the  American  Institute  of  Mining  Engineers,  Philadelphia, 
June  20,  1876.     <Vol.  XX,  pp.  609-615. 

740 

JuLiEN,  A.  A.— The  origin  of  crystalline  iron  ores.  (Abstract  of  Dr. 
Alexis  A.  Jnlien's  paper  before  the  New  York  Academy  of  Sciences.) 
<Vol.  XXXV,  (1883),  p.  207-8. 

The  Huronian  hematites  of  Lake  Superior  and  Missouri  are  described. 
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Kbom,  S.  B. — St  Joseph  Lead  Company's  Dressing  Works  at  Bonne 
Terre.  Gommnnioation  from  S.  R.  Krom,  New  York.  <Vol.  XLVIIT, 
(1880)  p.  3. 

This  \b  a  ortttclsm  of  aome  points  in  the  paper  of  Prof.  Mnnroe  in  the  pre- 
ceding volame. 

742 

Mbbrill,  W.  E Report  on  Missouri  Tin  Ores,  by  Col.  W.  E.  Merrill, 

U.  S.  Army.     <Vol.  IV,  p.  373. 

743 

Mining  and  Mineral  items. 
Vol.  I— 

Mitaoari  lead.     In  VoL  1,  pp.  185,  301,  218,  234,  250,  279,  295,  327, 
343,  369,  394,  410. 

Coal  in  Misaoori,  p.  54. 

Carroll  Coanty  oil  well,  p.  21, 

Other  items,  pp.  186,  210,  292,  309,  363. 
Vol.  II— 

Pilot  Knob  and  Iron  Mountain,  p.  294. 

Coal  in  Mlaaoorl,  pp.  257,  280,  343. 

Iron,  pp.  310,  341. 

Other  items,  pp.  68,  82,  117,  213. 
Vol  Ill- 
Lead,  pp  2S,  89. 

Iron,  pp.  109,  227. 
Vol.  IV— 

.Missouri  tin  discovered  by  Dr.  Koch,  pp.  69, 101, 106,  120, 13S,  265. 

Tin  ore  in  Southeast  Mo.,  p.  37. 

Notice  of  Waterhouse^s  Resources «  p.  73. 

Other  items,  pp.  149,  164,  ISO,  277,  403. 
Vol,  V- 

Mining  items,  pp.  261.  293. 
Vol.  VI- 

Silver  le«id  in  Madison  Co.,  p.  27. 

Copper  fields  In  Miseoori,  p.  307. 

Other  items,  pp.  117,  22S-9,  35^  403. 
Vol.  VII- 

Lead  In  Ml^^souri,  p.  232. 

Other  items,  pp.  21,  Jvt,  336-357,  373.  3S9,  40X 
Vol.  V Ill- 
Missouri  tin  mines,  p.  25. 

Mininj^  items>  p.  103. 

Coal  measures  of  the  Southwest.  p«  40». 
Vol  IX- 

Lead.  iron  and  eoaL  p^  29S$. 
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Mining  and  Mineral  items. 

Mill  stone  quarry  In  Cedar  Ck>.;  pp.  3i!»e-357. 

Zinc  and  iron,  p.  389. 
Vol.  X- 

MiBsoari  iron  mines,  p.  5. 

Iron  and  lead,  p.  133. 

Review  of  mining  interests,  p.  212. 

Zinc  and  spelter  product  in  1869,  p.  343. 

Mining  in  Southeastern  Mo  ,  p.  357. 

Missouri  iron,  p.  391 . 

American  lead  mines,  p.  105. 

Other  items,  pp.  37,  53,  69, 100, 101,  280. 
Vol.  XI— 

Iron  industry  in  Missouri,  p.  360. 

Missouri  school  of  mines,  p.  3. 

Notice  of  Hagar's  Report,  p.  121. 
Vol.  XII— 

Missouri  Zinc  Manufacture,  Editorial,  p.  25. 

Missouri  tin  mines.  Editorial,  p.  228. 

Missouri  iron  ores,  p.  151 . 

Remarkable  lead  deposit,  pp.  235-236. 
Vol.  XIV— 

Nickel  at  Mine  LaMotte,  pp.  98-99. 
Vol.  XV— 

Lead  Miners  and  Smelters*  Ass'n,  p.  282. 
Vol.  XVI— 

Missouri  iron  ores,  p.  187. 
Vol.  XVUI— 

Another  Iron  Mountain  in  Mo.,  p.  19. 

Granby  Lead  mines,  p.  19. 

Notice  of  Southwest  Missouri  Mines,  p.  106. 

Notice  of  Broadhead*s  Reports,  p.  405. 

Schmidt's  report  on  iron  ores,  p.  324. 
Vol.  XXI— 

Missouri  zinc  and  lead,  p.  182. 

Washington  county  zinc  mines,  p  541. 

Production  zinc  ores  in  1875,  p.  179. 
Vol.  XXII- 

Oranby  lead  mines,  pp.  61  and  77. 

Webb  lead  mines,  p.  141. 

Lead  product  in  1876,  p.  333. 
Vol.  XXIII— 

Swan  Creek  lead  mines,  p.  242. 

Webb  City  lead  mines,  p.  261 . 
Zinc  and  lead,  p.  302. 
Missouri  lead  mines,  p.  360. 
Vol.  XXIV— 

Deep  boring  at  St.  Louis,  p.  113. 
Vol  XXV— 

Missouri  lead  and  zinc,  pp.  277-278. 
Joplin  white  lead  works,  p.  394. 
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Mining  and  Mineral  items. 
Vol.  XXVI— 

Coal  mine  at  Knob  Noster,  p.  9. 

Gas  well  at  Kansas  City,  p.  9. 
Vol.  XXVIII— 

The  Silver  mines  of  Soatiieastern  Missonri,  p.  8. 

The  Silver  mine  at  Silver  Mountain,  Miasoari,  p.  149. 

The  Silver  Mountain  Mining:  Company  mine,  p.  304. 

The  Missouri  Zinc  mines,  p.  475-6. 

Operations  at  the  Western  zinc  mines,  p.  69. 
Vol.  XXXIII- 

Lead  and  zinc  mining,  p.  56. 
Vol.  XXXIV— 

Newton  County  Mining  and  Smelting  Company,  p.  35. 

Joplin  Union  Mining  Lead  and  Zinc  Co.,  p..  74. 

Lead  and  zinc,  Southwest  Missouri,  p.  191. 

Missouri  lead ,  p .  352 . 
Vol.  XXXV— 

Discovery  of  oil  at  Rich  Hill,  p.  385. 
Vol.  XXXVI— 

Sunnyside  mine,  p.  8. 

The  new  St.  Joseph  concentrating  mill,  p.  40. 

Oil  at  Rich  Hill,  p.  104. 

Lead  mine  near  Jerico,  p.  203. 
Vol.  XXXVIII— 

Granby  lead  mines,  p.  94. 

Joplin  lead  mines,  p.  110. 

Granby  Mining  and  Smelting  Company,  p.  199. 
Vol.  XXXIX— 

Lone  Elm  works,  Joplin,  Mo.,  p.  ISO. 

Notices  of  lead  companies,  p.  377. 

Production  of  iron  ore  in  Missouri  in  1883, 1884,  p.  419. 
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APPENDIX.  149 

Mining  and  Mineral  items. 
Vol.  XLIIl— 

Oil  at  Kansas  City  and  Zino  at  Cartilage,  p.  101. 
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Jasper  County  Lead  and  Zinc  Mines,  pp.  33,  67,  91,  02,  116,  143,  183, 
207,  233,  257,  318-319,  367,  430,  478-479,  544-545,  571,  695,  648,  687, 
713  and  740. 

Newton  County  Mines,  p.  143. 
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MoBBiLL.— Analyses  of  tin  ores  in  Missouri  and  California.    Bj  Ool. 
Morrill.     <Vol.  V,  p.  161. 


150  BULLETIN,  MISSOURI  GEOLOGICAL  SURVEY. 

745 
MuNROE,  H.  S  — The  new  dreBsing-works  of  the  St  Joseph  Lead  Com- 
pany, at  Bonne  Terre,  Missoori.  Paper  read  by  Prof.  H.  S.  Mnnroe, 
before  the  American  Institute  of  Mining  Engineers.    <Vol.  XLVII, 
(1889),  pp.  566-569,  and  pp.  588-592.    Many  illustrations. 

746 

Neill,  J.  W. — Treatment  of  nickel-cobalt  mattes  at  Mine  LaMotte, 
Missouri.  By  James  W.  Neill,  E.  M.  (Bead  before  the  American  In- 
stitute of  Mining  Engineers,  February,  1885.)  <Vol.  XXXIX,  (1885), 
pp.  108-109. 

747 

Newberry,  J.  S. — The  origin  and  classification  of  ore-deposits.    By 

Prof.  J.  S.  Newberry.     <Vol.  XXIX,  pages  421-422  and  437-438. 

Tht)  lead  deposits  of  Missoari,  both  in  the  Boatheast  and  in  the  southwest, 
are  given  as  typical  examples  of  the  occurrence  of  mineral  in  gash- veins . 

748 

The  genesis  of  our  iron  ores.    By  Prof.  J.  S.  Newberry.     <Vol. 

XXXI,  (1881),  pp.  286-7  and  298-300. 

The  iron  ores  of  Missouri  are  considered  to  be  Huronian,  and  of  the  same 
age  as  those  of  Lake  Superior. 

749 
Pack,  J.  W.— Process  of  Spelter  Prodnction,  as  Practiced  at  Caron- 
delet,  Missoari,  with  Comparisons.    By  J  no.  W.  Pack.    (Bead  before 
the  Am.  Inst.  Mining  Engineers.)     <Vol.  XVIII,  pp.  226  and  242. 

750 

Potter. — Local  Coal  Deposits  in  Missouri.  Editorial.  <Vol.  XVII, 
pp.  289  and  305,  ills. 

751 
PuMPELLY,  E. — (The  Iron  Ores  of  Missouri.    Remarks  by  Prof.  R. 
Pampelly  before  the  Am.  Inst,  of  Mining  Engineers.)     <Vol.  XXII, 

p.  1. 

752 

Raymond,  R.  W. — American  Lead  Mines.  Editorial.  (Rossiter  W. 
Raymond.)     <Vol.  X,  p.  105. 

753 
The  Missouri  Tin  Question  again.    Editorial.     <Vol.  X,  p.  378. 

Includes  a  letter  from  F.  A.   Geath  to   V,   S,  Railroad  and  Mining  Register  of 
Philadelphia. 
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754 
Raymond,  B.  W.— Missouri  Tin.    Editorial.     <Vol.  XIII,  p.  137. 

755 
- —  Pecaliar  Iron  Ore  Deposits  in  Missonri.    EditoriaL     <Yol.  XYII, 
p.  209.    Illustrated. 

756 

Notice  of  Pumpelly's  Geological  Survey  of  Missouri.     <Vol. 

XVII,  pp.  136-137  and  153154. 

757 

Iron   Ore  Production  of  Missonri.     Editorial.     <Vol.  XVIII, 

p.  387. 

758 
Missouri  Iron  Ores.    Editorial.     <Vol.  XVIII,  p.  324. 


759 

—  On  a  geological  map  of  the  United  States.    (Bead  before. the  Amer- 
ican Institute  of  Mining  Engineers.)     <Vol.  XVI,  pp.  322-324. 

760 

—  Missouri  zinc  ores.    Editorial.    (Bossiter  W.  Baymond.)     <Vol. 
XXVIII,  (1879,)  page  123. 

761 

—  Note  on  the  zinc  deposits  of  Southern  Missouri.    By  Bossiter  W. 
Baymond,  Ph.D.     <Vol.  XXVIII,  pp.  240-241. 

762 

—  The  classification  of  ore-deposits — Prof.  Newberry's  paper.    Edi- 
torial.   (Bossiter  W.  Baymond.)     <Vol.  XXX,  pp.  1-2. 

This  is  a  crlticiBED  in  part  on  the  theory  of  gash-veioB  of  Prof.  Newberry, 
as  found  in  the  Mississippi  Valley. 

763 

—  The  St  Louis  Meeting  of  the  Institute.    Editorial.    (Bossiter  W. 
Baymond.)     <Vol.  XLII,  (1886),  p.  308. 

The  Institute  of  Minings  Engineers  held  its  meeting  in  St.  Lonis,  and  the 
memhers  visited  the  St.  Joe  Lead  Mines,  Pilot  Knob  Iron  Mines  and  Crystal 
City  Glass  works,  and  this  is  an  account  of  these  places. 
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764 

BoBiNsoN. — Oil  boring  in  MiaBonri.    Oorreapondence.    <Vol.  IV,  p. 
297 ;  Vol.  V,  p.  261. 

765 
BoBSSLEB.,  A.  W.— Bxamination  of  Missonri  tin.    By  A.  W.  Boesaler. 
<  Vol.  V,  p.  :^13.    1868. 

766 

Missouri  Lead  and  Goal.    Hole  about  the  Simpson  Mines  in  Mon- 
iteau County.     <Vol.  VII,  p.  276.    1869. 

767 
Beport  of  the  geologist  of  the  General  Land  OfBce.     <Vol.  XI, 


pp.  69-60. 

Notices  the  tin  ores  in  Missouri. 

768 

-  The  Ores  of  ihe  West.    <VoL  VIII,  p.  407. 


769 

EoTHWELL,  B.  P.  —The  lead  and  zino  ores  of  Southwest  Missonri. 
Editorial.   (Bichard  P.  Bothwell.)    <Vol.  XLIII,  (1887),  pp.  397-398. 

This  is  an  account  of  the  lead  and  zinc  region  as  given  in  a  pamphlet  giving 
statistics  of  production  for  1887.    (Xo.  669  of  this  Bibliography.) 

770 

Tlie  roll  of  ignorance  in  mine  explosions.    Editorial.    (Bichard  P. 

Bothwell.)     <Vol.  XLVI,  (1888),  pp.  79-80. 

This  is  in  regard  to  the  Rich  Hill  coal  mine  explosion. 

771 

The  St.  Joseph  Lead  Company.     Editorial.    (Bichard  P.  Both- 
well.)     <Vol.  XLIX,  (1890),  p.  103. 

772 

Mine  owners  and  engineers  of  Joplin,  Jasper  County,  Mo.     Edi- 
torial.   lUustrated.     <Vol.  L,  (1890),  pp.  96-97. 
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Smook,  J.  O. — 6eologico>geographical  diBtribntion  of  the  iron  ores 

of  the  eastern  United  States.    By  John  G.  Smock,  New  Brunswick, 

N.  J.     <Vol.  XXXVII,  (1884),  pp.  217-218  and  230-232. 

The  Iron  MouDtain  and  Pilot  Knob  districts  are  described,  and  the  ore 
stated  to  be  of  the  Huron! an  period. 

(This  paper  was  read  before  the  American  Institute  of  Mining  Engineers.) 

774 

Stevens,  C.  W ^The  artesian  well  3235  ft.  deep.    Letter  of  Ohas.  W. 

Stevens,  with  comments.     <VoL  VI,  p.  133. 

775 
Stopff,  F.— The  Iron  Mines  of  Pilot  Knob,  Missonri.  By  Dr.  F.  Stopff, 
St.  Lonis,  Mo.     <VoL  IX,  pp.  269261. 

776 

American  Mining   and  Metallargy   from  a   foreign   standpoint. 

Notes  of  a  tour  of  observation.    By  Prof.    F.    Stopff,    Sweden. 
<Vol.  IX,  pp.  34.35,  50 51,  6667,  129130, 146^  186. 

777 
Tyleb,  S.  W. — Lead  Smelting  in  Missouri.    By  S.  W.  Tyler,  Engineer. 
<Vol.  VIII,  p.  114. 

77S 

Williams,  C.  P.— Some  Points  in  the  Treatment  of  Lead  Ores  in  Mis- 
souri.- By  G.  P.  Williams,  Ph.  D.  (Bead  before  the  Am.  Inst.  Mining 
Engineers.     <Vol.  XXII,  pp.  200-201  and  220-221. 

779 

Notes  on  the  Method  of  Preparation  of  Zinc  Oxide.     <Vol.  XXII, 

pp.  361-362. 

780 

On  the  Specific  Gravity  of  Certain  Leads  in  Missouri.    (Bead  be« 

fore  the  Am.  Inst.  Mining  Engineers.)     <Vol.  XXIII,  p.  238-239. 


781 

WiNSLOW,  A. — Report  of  the  State  Geologist  of  Missouri  (for  the  month 
of  May,  1890).  By  Arthur  Winslow,  State  Geologist  of  Missouri. 
<Vol.  XLIX,  (1890),  p.  683. 
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TRANSACTIONS  OF  THE    MISSOURI    STATE    HORTICULTU- 
RAL SOCIETY. 


782 

Park,  G.  S Report  of  G.  S.  Park,  of  Parkville,  Mo.,  Vice-President  for 

the  Sixth  Congressional  District.  <Transaction8  12th  meeting, 
November,  1871,  pp.  5-17.  <Sixth  Missouri  Agricultural  Report 
for  1870. 

Under  the  heading  ^^Pomological  Geology,"  he  considers  the  adaptability 
of  the  soil  of  the  Missouri  river  counties  to  fruit  raising.  The  Report  con- 
tains, also,  a  report  of  Prof.  O.  C.  Swallow  on  the  adaptation  of  the  soil  of  the 
district  to  the  growth  of  fruits,  pp.  15-17.  This  part  of  the  report  was  criti- 
cised in  the  Report  of  the  Committee  on  Vice-I^esidents*  l^eports,  on  pp.  6G- 
67,  and  is  followed  by  an  additional  article  on  **  Horticultural  S^ooiety  and 
Soils,"  by  Prof.  Swallow,  pp.  68-71. 

783 
S  HEPHERD,  F. — On  soils  resulting  from  the  disintegration  of  particular 
rocks,  and  their  adaptability  to  particular  crops.  By  Professor 
Forest  Shepherd.  (Read  before  the  Society.)  <Proceedings  of  the 
Eleventh  Annual  Meeting,  Jan.  1870,  pp.  27-33.  <Fifth  Missouri 
Agricultural  Report  for  J  869. 

7S4 

Ware,  J.  E. — Essay  on  primitive  soils,  their  specific  character  for  high 
gmde  wines.  By  Joseph  E.  Ware.  (Read  before  the  Society.) 
<Proceeding8  of  the  Eleventh  Annual  Meeting,  January,  1870, 
pp.  57-63.     <Fifth  Missouri  Agricultural  Report  for  1869. 
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78s 
Geological   Survey. — Memorial  to   the   Congress   of    the   United 
States,  on  the  subject  of  a  Geological  Survey  of  the  State  of  Mis- 
souri.    (Approved  February  5, 1849.)    <Laws  of  Missouri  of  1848-9. 
Jefferson  City,  1849,  pp.  650-652. 

786 

Memorial  to  (Congress  for  a  grant  of  land  to  aid  in  completing  the 

Geological  Survey  of  Missouri.     (Approved  March  2, 1855.)     <Law8 

of  Missouri  of  1854.    Jefferson  City,  1855,  p.  705. 
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THE  VALLEY  FARMER— St.  Louis. 


787 

Adison,  J. — Resources  of  Missouri.  By  Joseph  Adisou.  <Vol.  XI,  p. 
338.     1859. 

788 

CoLMAN. — Geological  Survey  of  Missouri.  Editorial.  [N.  J.  Colman.] 
<Vol.  XI,  p.  105. 

789 

MiNBBAL  KoTBS.— Cooper  county  lead.  Vol.  VI,  p.  67.  Lead  in 
Franklin  county.  Vol.  VI,  p.  152.  Notice  of  Geological  Survey, 
copied  from  Gov.  Price's  Message.  Vol.  VII,  p.  19.  Discovery  of 
coal  near  Palmyra.    Vol.  VII,  p.  353. 

790 

Swallow,  G.  C. — Grape  Culture  in  Missouri.  By  Prof.  G.  C.  Swallow. 
<Vol.  XI,  pp.  286-287,  318-319,  352,  380-381. 

791 

Remarkp  by  Prof.  Swallow  on  the  Geological  Survey  of  the  State, 

before  the  Legislature  of  Missouri.     <Vol.  VII,  pp.  75-76.     1885. 


THE  WESTERN. 


This  magazine  was  published  in  St.  Louis  from  1875  to  ISSl  or  later.  The 
Becond  and  third  volumes  regularly  contained  the  proceedings  of  the  St.  Louis 
Academy  of  Science. 

792 

Broadhead,  G.  C. — Note  on  fall  of  raeteor  in  Warren  county,  January 
3,  1877,  by  G.  C.  Broadhead.     <Vol.  Ill,  N.  S.  p.  245-246, 1877. 

793 
Porphyritic  rocks  of  Southeast  Missouri  Huronian.     <Vol.  II, 


pp.  241,243,448. 

794 
Holmes. — Remarks  by  Judge  Holmes  on  man  and  the  elephant  in  Ne- 
braska [and  Missouri.]     <Vol.  II,  pp.  377-379. 
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795 
NiPHBB,  F.  E. — (Accoant  of  a  fossil  from  Pike  coanty,  by  the  Secretary, 
F.  E.  Nipher.)     <Vol.  II,  p.  181. 

796 
Sand  at  St.  Louis  used  in  making  plate  glass.     <Vol.  Ill,  N.  S. 


p.  306. 


MISCELLANEOUS. 


797 
Anonymous.— General  Description — Topography,  Streams,  and  Eco- 
nomic Geology  [of  Caldwell  County].     <History  of  Caldwell  and 
Livingston  Counties.    National  Historical  Co.,  St.  Louis,  1886,  pp. 
87-90,  266,  268,  342-3,  44,  687,  636. 

798 

General  Description — Topography  ♦  ♦  ♦  ♦  Economic  Ge- 
ology, ♦  ♦  ♦  ♦  [of  Livingston  County].  <History  of  Cald- 
weU  and  Livingston  Counties,  pp.  673-680,  884-6,  961-2, 1042-3. 

799 

Physical  and  Geological  Features.     List  of  Coal  Banks.     Mineral 

Springs  [of  Howard  County].     <Hi8tory  of  Howard  and  Cooper 
Counties.     National  Publishing  Co.,  St.  Louis,  1883,  pp.  320-326. 

800 
Coal  Mines  [of  Randolph  County].     <Hi8tory  of  Randolph  and 


Macon   Counties.      National    Historical  Co.,  St.  Louis,   1884,   pp. 
178,  189. 

801 

Beatty,  C.  E.,  and  Snow,  J.  F. — Joplin,  Missouri,  Mining  and  Industrial 
"^   Interests.     Published  by  C.  E.  Beatty  and  James  F.  Snow,  under 
direction  of  K.  C,  F.  S.  &  M.  R.  R.     Kansas  City,  Mo. ;  Hudson- 
Kimberly  Pab.  Co.     1890.     12^     47  pp.,  map  of  Joplin,  and  illus- 
trations. 

The  geology  of  the  lead  and  zinc  region  of  Southwest  Missouri  and  the 
formation  and  kinds  of  minerals  are  given. 
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802 

Cobb,  H. — Iron  Mountain  Begion.  By  the  Junior  Editor  (H.  Oobb). 
<We8tem  Journal  and  Civilian,  Vol.  XIV,  pp.  124-136. 

Has  accounts  of  the  iron,  marble,  Kaolin,  etc.,  of  that  part  of  the  State. 

803 

DeBow,  J.  D.  B. — The  Indastrial  Besoarces,  etc.,  of  the  Southern  and 
Western  States :  embracing  a  view  of  their  commerce.  •  •  •  •  In 
three  volumes.  By  J.  D.  B.  DeBow,  Professor  of  Political  Economy, 
etc.,  in  the  University  of  Louisiana.  Published  at  the  office  of 
DeBow's  Beview,  New  Orleans,  1853. 

Vol.  I]  has  the  Mineral  Resources  of  Missouri,  including  detailed  accounts 
of  the  different  minerals,  pp.  53-OT.  The  account  includes  a  summary  by  Lewis 
Feuchtwanger,  pp.  66-67. 

804 

ExoELSiOB  Springs.— Excelsior  Springs.  The  Wonderful  Health  and 
Pleasure  Besort  of  Clay  County,  Missouri.  •  ♦  •  •  Issued 
by  the  Passenger  Department  of  the  Chicago,  Milwaukee  &  St.  Paul 
Bailway.    1889.    26  pp.,  map,  illustrations. 

805 

Excelsior  Springs,  Mo.    (25  miles  from  Kansas  City,  Mo.)    A  brief 

history  of  their  discovery  and  a  description  of  the  fiamous  medici- 
nal waters.  Analyses,  medical  opinions,  testimonials  from  the 
afflicted  who  have  been  cured,  etc.,  etc.  Published  by  the  Excel- 
sior Springs  Company,  Excelsior  Springs,  Mo.  H.  C.  Fish,  General 
Manager.     16^.    32  pp.,  ills. 

Analyses  are  given  hy  Prof.  W.  P.  Mason,  of  Rensselaer  Polytechnic  Insti- 
tute, of  Regent  and  Siioau  Springs  waters. 

806 

Howe,  H.  M. — Year  Book  of  the  Commercial,  Banking  and  Manu&ctur- 
ing  Interests  of  St.  Louis,  with  a  General  Beview  of  ite  Transporta- 
'  tion  Facilities  and  Business  Progress.   1882.3.   Published  by  S.  Ferd. 
Howe  &  Co.     Price  $2.     Pp.  246. 

Contains  chapters  on  Fire-clay,  pp.  49-54 ;  operations  of  the  American  Plate 
Glass  Company  at  Crystal  City,  pp.  107-109;  Iron  and  Steel,  pp.  113-124;  Lead, 
White  Lead  and  Oil,  pp.  125-129  ;  Granite,  pp.  143-150;  Coal,  pp.  177-182. 
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807 

Pabkeb,  N.  H. — Missouri  as  it  is  in  1867 :  an  lUnstrated  Historical  Gazet- 
teer of  Missouri,  embracing  the  Geography,  History,  Resources  and 
Prospects ;  the  Mineralogical  and  Agricoltaral  Wealth  and  Advan- 
tages ;  the  Popalation,  Business  Statistics,  Public  Institutions,  etc., 
of  each  county  in  the  State.  ♦  •  •  An  original  article 
on  Geology,  Mineralogy,  Soils,  etc.,  by  Prof.  G.  C.  Swallow.  Also 
special  articles  on  Climate,  Grape  Culture,  Hemp  and  Tobacco.  By 
Nathan  H.  Parker.    Philadelphia.    J.  B.  Lippincott  &  Co.     1867. 

The  artideB  referred  to  in  the  title  are :  Geology,  Mineral  and  Agricultaral 
ReBoarces  of  MiBsouri.    By  6.  C.  Swallow,  State  G^eologist,  pp.  109-168, 

Grape  Cnltare  in  Missoari     By  G.  C.  Swallow,  pp.  6i-76. 

The  Lead  Region  of  doathwest  MiBsourl— Granby,  pp.  9.MQ0. 
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PREFATORY  REMARKS. 

The  field  work  for  this  report  on  the  clays  and  structural  materials 
of  St.  Louis  was  completed  during  the  past  summer.  The  preparation 
and  publication  of  the  results  have,  however,  been  delayed  through  suc- 
cessive interruptions  caused  by  sickness  and  by  the  demands  of  a  field 
season. 

Special  attention,  it  will  be  noticed,  has  been  given  to  the  statistics 
of  the  production,  and  truly  surprising  results  have  been  reached. 
Within  the  area  discussed  the  value  of  the  respective  products  during 
the  year  1889  is  as  follows :  — 

Structural  brick $2,288,796  00 

Fire  clays,  sewer  pipes  and  pottery 1,722,686  00 

Stone 665,761  00 

Lime 108,000  00 

Sand  and  gravel 76,229  00 

ToUl $4,856,47 0  00 

The  principal  object  in  obtaining  these  statistics  was  to  demonstrate 
the  magnitude  of  the  industries  dependent  upon  the  natural  products , 
which  are  Mr.  Ladd's  special  subjects  of  work.  The  importance  of  the 
State  of  Missouri  as  a  clay  producer  is  recognized  in  a  general  way,  yet 
there  are  no  figures  available  by  which  that  importance  can  be  meas- 
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ured,  Dor  is  any  adequate  provlsioD  made  by  State  or  National  govern- 
ment for  the  gathering  of  such  figures.  Nearly  five  millions  of  dollars 
seems  a  large  sum  to  represent  the  production  of  St.  Louis  city  and 
county  alone ;  but  this  is  undoubtedly  far  in  excess  of  the  value  of  the 
product  from  any  other  dqual  area  in  the  State.  St.  Louis  is  not  only 
the  largest  center  of  population,  but  it  has  also  an  exceptional  supply 
of  the  raw  materials,  and  is  hence  a  large  manufacturing  center.  Yet, 
though  no  one  other  place,  and  probably  no  three  other  places  in  the 
State  combined,  yield  so  great  a  product  as  does  St.  Louis,  there  is  lit- 
tle doubt  but  that  the  product  of  these  materials  in  the  whole  State  is 
worth  several  times  five  millions. 

Similarly  with  regard  to  the  qualities  of  Missouri's  clays.  They 
have  a  high  reputation  and  the  refractory  clays  have  been  marketed  in 
many  States.  But  this  reputation  has  been  acquired  through  the  use 
of  clays  handled  by  two  or  three  firms  which  draw  their  supplj'  from  a 
very  limited  number  of  localities.  Concerning  the  clay  deposits  of  the 
State  as  a  whole,  and  the  qualities  of  the  materials,  little  or  nothing  is 
known.  Hence,  amon^  the  considerations  leading  to  an  investigation 
of  the  St.  Louis  clays,  an  important  one  was  the  fact  that  a  determina- 
tion of  the  composition  and  an  experimental  test  of  the  properties  of 
some  of  these  familiar  clays  would  furnish  an  excellent  local  standard 
by  which  to  measure  the  properties  of  clays  occurring  elsewhere  in  the 
State  which  are  only  partially  or  not  at  all  developed.  Such  analyses 
and  tests  of  these  as  well  as  of  other  clays  of  the  State  are  now  being 
carried  on,  but  the  results  are  reserved  for  the  final  report  on  the  clays 
of  the  State,  in  which  will  be  made  a  full  exposition  of  the  results. 

Arthur  Winslow, 

State  geologist. 
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INTRODUCTION. 

This  paper  is  a  partial  result  of  work  done  by  the  author  dur- 
ing the  past  spring  and  summer  in  St.  Louis  and  vioinity,  in 
pursuance  of  the  investigation  of  the  clays  and  building  stones 
of  Missouri. 

The  materials  discussed  are  of  much  importance  to  a  great 
city,  where,  if  they  exist,  they  are  sure  to  be  extensively  devel- 
oped. With  most  of  the  ordinary  structural  materials  needed 
by  a  city,  St.  Louis  is,  happily,  well  provided,  and  in  the  follow- 
ing pages  the  writer  attempts  to  convey  a  fair  impression  of  the 
nature  and  extent  of  the  industries  in  the  city  and  county  which 
produce  these  materials;  and  also  of  the  nature  and  extent  of 
their  sources  of  supply, 
oi^eoteof  maps.       The  sketch  maps  used  have  two  purposes.     One  of  these  is  to 

show  in  a  rough  way  the  distribution  of  the  different  geological 
formations,  to  which,  in  the  text,  the  different  kinds  or  grades 
of  structural  materials  are  referred.  The  other  purpose  is  to 
show  the  location  of  all  quarries,  clay  mines,  brick  and  other 
works. 

Two  conventional  sections  are  printed  to  show  the  reader  at  a 
glance  the  probable  thickness,  and  the  relative  positions  of  the 
different  geological  formations. 

A  great  part  of  the  credit  for  whatever  of  value  this  paper 
AMistanoe.  may  have  is  due  to  those  who  have  lent  their  assistance  to  the 

author.  Especially  is  he  indebted  to  Mr.  Elston  H.  Lonsdale 
for  eflBicient  aid  in  the  field;  to  Mr.  Amos  E.  Woodward  for  the 
analysis  of  many  samples  of  limestone  and  clay,  and  to  Mr.  Leo 
Gluck  for  the  drawing  of  maps  and  sections.  A  personal  debt 
is  also  due  Mr.  J.  D.  Robertson  and  Prof.  H.  A.  Wheeler  for 
either  valuable  suggestions  or  aid  in  the  field. 

The  report  of  Mr.  B.  F.  Shumard  on  the  Geology  of  St.  Louis 
county,  in  1855,  has  been  an  invaluable  aid.  The  map  showing 
the  distribution  of  formations  is  mainly  from  Mr.  Shumard's 
map,  modified  so  much  as  the  hurried  observations  of  the  author 
would  warrant. 
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A  LIST  OF  CLAY  WORKS   AND  STONE  QUARRIES  IN 

ST.  LOUIS  CITY. 

The  locations  of  these  quarries  and  works  on  the  City  Map  are  indicated  by 

their  respective  coordinates. 

Sbwbr  Pipr,  Fire  Clay  and  Terra  Cotta  Works. 


Proprietor.  OoOrdinatbs. 

Blackmer  &  Post B,  16  &  J,  12 

Christy  Fire  Clay  Co  Q,  18 

Coffin,  Thos.  &Co L,  6  &  C,  16 

Evens  &  Howard £,  U 

Jones,  David D,  13 

Laclede  Fire  Brick  Mfg.  Co.  D,  U 

Mitchell  Clay  Utfi.  Co £,14 


Proprietor.  CotfRDiMATSs. 

Mo.  Fire  Brick  &  Clay  Co..  D,  14 

Mo.  Terra  Cotta  Lnmber  Co  D,  14 

Parker  &  Russell  M.  &  M.  Co  0,17 

Towle  &  Thorpe C,  16 

Winkle  Terra  Cotta  Co D,  14 

Wrisberg  Mining  Co £.18 


Potteries. 


Proprietor.  Co6rdimatb8. 

Gnauk,  Louis 0,18 

Muttig,  Jdo J,  12 

Schwarzkopf,  Cbas 1,16 


Proprietor.  Coordinates. 

Seeber,  August 1.17 

Uhlemeyer,  August 1,17 

WaHh  Street  Pottery K,  10 


Sihuch:kal  Brick  Woiiks. 


Proprietor.  CodRDiNATES. 

Ballmann,  Aug L,  10 

Bergsicker  &  Bro K,    7 

Branaehl,  Chas £,    7 

Buckwinkle,  Frank J,    6 

College    Hill    Press    Brick 

Works J,    6 

Compton  Av.  Brick  Works.  J,  12 

Sureka  Press  Brick  Co I^y    7 

Excelsior  Brick  Co K,    9 

Grote  &  Hilkerbaume K,    7 

Hurman,  Frank £,    8 

Hydraulic  Press  Brick  Co., 

I,18;H,18;F,16;D,14;F,  14;  H,  12 

Ittner,  Anthony J,  15 

Kuehn,  August J,    5 

Kulage  l»  Menke J,    5 

Knntz,  Chas L,  17 

Kuntz,  Fritz I,  17 


Proprietor.  OodRDiNATES. 

Lyon  Press  Brick  Co K,  17 

Missouri  Press  Brick  Co...  K,  18 

Nieman,  Aug.  H J,  17 

Oehler.  Paul K,  17 

Pahl,  Henry F,  17 

Repping,  J.  H.  &  Son J,  16 

Scales,  Thoa.  H K,    8 

Schlingman,  £ L,    7 

Scblingman,  Henry L,    7 

Schweer  &  Maes J,  19 

Smith,  T.  8 K,    6 

Sprengemann,  Edward I,  20 

Steinkamper,  F.  W J, 9  &F,    7 

Stuckenberg,  Jno J,  17 

Tower  Grove  Brick  Works.  E,  17 

Union  Press  Brick  Co F,    7 

Walkenhorst,  F.  W F,  12 


nULLBriM  KO.  a. 
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Stone  Quarries. 


Pbopbibtor.  Coordinates. 

Albernaclus,  Frank L,  17 

Allen,E J,  19 

BaldwiD,  Henry 1,20 

Bambrlck-Bates N,  9  (2) 

Harnett,  Wm.  H J,  12 

Brockamltb,  H C,  14 

Byrnes,  Tbos J,  10 

Cavanaugh,  T.  B J,  10 

Devereuz  &  Sous G,    7 

Engleinan,  A.  O M,  15 

Eyerman,  G.  (Estate) I,  20  &  I,  13 

Frlederichs,  J I,  20 

Fruin-Bambrick  &  Co.1, 18 ;  H,  12 ;  C,  U 

Grand,  Loais K,  19 

Heinan  BroH C,  10 

Hogan,  E.  W K,    6 

Hogan,  M L,    7 

Hogan  &  Moran J,    9 

Rem pf,  Conrad 1,20 


Proprietor. 

Kern,  Adam » . . .  L 

Kinealy  &  Sons K 

Knaus  &  Willis J 

Krug  &  Zesch I 

Lobram,  Jno.  C L 

Lorcntz,  Martin. L 

Mobnn,  Patrick 1 

O'Meara,  J.  B  ....F,  17;F,  12;    K 
Perkinson,  J.  E.  &  Bro. . . .  J,  7  &  K 

Pickel,  Conrad I 

Pieper,  Christian I 

Prendergast,  G.  E I) 

Redemeyer L 

Stlefel  &  Ruckert G,  6  &  M 

"St.  Louis  Stone  Masons"  I 

Watson  Construction  Co . . .  H 

Wieman,  William G 

"  Work  House  "  K 


COiiRDINATBS. 
17 

7 

19 
20 
17 
17 
13 
9 
6 

13 

13 

7 

7 

15 
18 
13 
6 
19 
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A  LIST  OF  THE  STONE  QUARRIES  AND  CLAY  AND 
LIME  WORKS  IN  ST.  LOUIS  COUNTY. 

Th«  locations  of  these  quarries  and  works  on  the  Ck>anty  Map  are  Indicated 
by  the  nambers  In  the  columns. 


STONE  QUARRIES.  Map 

Proprietor.  Number. 

Andrew,  68 

Boem,  Fritz 60 

Bessen  &  Sons 64 

Crystal  Spring  Quarry  and  Lime  Co 47 

Doerlng,  J.  H 51 

Dore  &  Wallace 67 

Eureka  Quarry  Co 57 

Ezner,  John 69 

Fabrick,  P.  &  Marshall 58 

Glendale  Quarry  Co 55 

Jefferson  Barracks 68 

Lauritzen,  Jas 56 

Madden,  Thos 58 

Munsen,  52 

Pope,  Andrew 59 

Schwenn,  John 66 

Selfert,  Henry 60 

Shore's  Quarry  Co  54 

Steffen,  John  C 61 

Theby,  Michael 48 

Watson  Construction  Co 65 

Zeiss,  Henry  &  Mrs 49 


CLAY  WORKS.  Map 

Proprietor.  Number. 

Jameson,  William 124 


LIME  WORKS.  Map 

Proprietor.  Number. 

Dorenheim,  Herbert 76 

Glencoe  Lime  &  Cement  Co 70  to  72 

Goetz,  Chas.  W 73  and  7S 

Thorn  &  Hunkins 74 
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GENERAL    GEOLOGY. 

St.  Louis  city  and  county  are  bounded  od  the  north  by  the  soandariM  of  a* 
Missouri  river,  on  the  east  by  the  Mississippi  river,  on  the  south 
by  the  Meramec  river  and  a  part  of  Jefferson  county,  and  on  the 
west  by  Franklin  county. 

The  geology  of  this  area  was  described  in  a  general  way  by  B. 
F.  Shumard,  during  the  Swallow  survey,  in  1854.  No  detailed 
study  has  followed  his  work,  and,  in  the  absence  of  such  a 
study,  the  writer  has  adopted,  for  the  purpose  of  reference  in 
this  paper,  Mr.  Shumard's  determinations  of  horizons.  With  horiS)M.  ^^ 
reference  to  the  distribution  and  extent  of  some  of  the  formations, 
modifications  have,  however,  been  made. 

A  section  of  most  of  the  local  formations  was  constructed  by 
Professor  G.  C.  Broadhead,  in  1875,  from  the  borings  and  ac- 
companying records  of  the  St.  Louis  Insane  Asylum  well,  which 
was  sunk  to  a  depth  of  nearly  four  thousand  feet.  This  section  xbe  •ection. 
does  not  include  the  Middle  Coal  Measures  nor  the  Ferruginous 
Sandstone  of  the  Chester  Group.  It  includes,  however,  many 
of  the  older  rocks  which  do  not  reach  the  surface  in  either  the 
city  or  county. 

The  formations  are  all  of  sedimentary  origin.  They  represent 
a  wide  range  of  time  and  a  considerable  variety  of  conditions  of 
deposition.  They  have  nearly  all  been  somewhat  disturbed  from 
their  original  positions. 

On  the  accompanying  map  their  distribution  is  provisionally 
shown.  The  Quarternary  deposits,  which  are  not  outlined  as  a 
whole,  cover  nearly  the  entire  area. 
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Somt  of  these  Jtgurti  ore  est  n  ated   others  are  taken  fron    then 
Asjlan     cell 


This  geueral  sectioD  is  compiled  from  Shumard'a  mid  Broad- 
heud'e  publications,  and  the  author's  observatioDs.  It  iDcludes 
only  such  formatioas  as  reach  the  surface  within  the  described 
area.  By  reference  to  this  section  it  will  be  seen  that  three 
grand  divisions  of  time  have  been  recognized  here,  viz.,  the 
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Quarternary,  Carboniferous  and  Silurian.     Between  and  within 

these  divisions  great  thicknesses  of  formations  belonging  to  the 

general  section  of  the  State  are  without  representation.     There 

18  a  clear  gap  in  the  section,  from  the  Quarternary  deposits  to  The  pp  in  the 

the  Middle  Coal  Measures ,  a  second  from  the  Chouteau  to  the 

Trenton  Limestone,  and  a  third  from  the  Trenton  |to  the  first 

Ma^nesian  Limestone. 

The  disturbances  which  are  referred  to  above  are  manifested 
in  the  formations  below  the  Coal  Measures  by  a  distinct  dip  in  a 
northeasterly  direction,  gentle  undulations,  rather  sharp  anti- Distnrbanoei. 
clinal  and  synclinal  folds,  and  occasional  faults.  The  Coal 
Measures  have  been  slightly  flexed.  The  Quarternary  deposits 
are  undisturbed,  save  by  erosive  influences. 
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General  Cross  Section  Through  St.  Louis'  Gountt,  Modified  from  Shumard's. 

Looking  north. 


The  dingramatic  cross  section,  above,  shows  approximately  the 
relative  positions  of  the  various  formations.  It  runs  from  the 
northern  part  of  St.  Louis,  in  a  direction  a  little  south  of  west, 
to  a  point  near  Pacific. 


Topographic  sheets  of  most  of  the  area  discussed  in  this  paper  have  been 
already  completed  by  the  United  States  Geological  Survey,  and  they  will^form 
the  basis  for  detailed  geological  v^ork  in  the  future.  Of  much  importance  here 
are  the  questions  of  distribution,  of  relative  position,  and  of  the  characteristics 
of  the  materials.  The  great  industries  which  have  arisen  to  handle  these  ma- 
terials owe  their  origin  largely  to  some  accident  of  discovery,  and  they  have 
grown  in  spite  of  the  burden  of  much  costly  experiment.  They  have  lacked 
always  a  local  standard  to  which  to  refer  their  products,  a  working  knowledge 
of  the  extent  of  their  deposits  and  of  their  persistence  in  character. 
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THE  CLAY  INDUSTRY. 


GENERAL  REMARKS. 


Bonrces  of  clay. 


Geologically  speaking,  St.  Louis  has  three  local  sources  of 
clay.  These  are  the  Coal  Measures,  the  Quarternary  deposits, 
and  the  residuary  product  of  decomposing  limestones. 


DlstrtbatiOD. 


OonditioDB  of 
occarronce  and 
character  of 
the  clay. 


THE  COAL  MEASURE  CLAYS. 

The  Coal  Measures*  which  have  an  area  approximating  two 
hundred  square  miles  in  St.  Louis  county,  and  city,  carry  practi- 
cally an  inexhaustible  supply  of  potter's,  sewer  pipe,  and  fire 
clays,  of  which  the  best  of  the  latter  have  been  long  famous  for 
their  high  refractory  qualities.  The  mining  and  manufacturing 
of  these  clays  has  been  carried  on  for  many  years,  and  to  a  large 
extent,  in  the  immediate  neighborhood  of  St.  Louis,  but  so  far 
as  the  writer  knows,  there  has  been  no  worthy  attempt  to  even 
prospect  for  them  in  the  great  stretch  of  Coal  Measure  formation 
in  the  northwestern  part  of  the  county. 

Tile  Clays: — The  clay  which  is  used  largely  for  the  produc- 
tion of  sewer  pipes,  though  low  down  in  the  Coal  Measure  series, 
is  one  of  the  uppermost  layers  in  that  portion  of  the  formation 
which  occurs  along  the  western  border  of  St.  Louis.  This  tile 
clay  bed  overlies  the  fire  clay  bed  described  below  and  is 
separated  from  it  by  shale  and  sandstone  six  to  twenty  or 
more  feet  thick.  It  is  usually  covered  with  several  feet  of 
Loess  clays,  and  is  occasionally  capped  with  beds  of  decaying 
limestone,  which  were  not  altogether  denuded  from  above  it  be- 
fore the  Loess  clays  were  deposited.  It  ranges  in  thickness  from 
about  eight  to  twelve  or  more  feet.  Its  color  varies,  but  is  usu- 
ally mottled  red  and  brown,  with  bluish  and  greenish  streaks. 
It  is  fissile,  is  quite  free  from  grit,  and  has  a  soapy  feel  to  the 
fingers.  It  is  sometimes  hard  and  shaly,  but  is  usually  soft 
when  mined ;  growing  hard  on  drying,  after  being  exposed  to 


*  See  sections  on  pages  21,  22,  23  and  25. 
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the  air.  Crystals  and  thin  coatings  of  gypsum »  and  nodules  of 
limonito  are  scattered  through  the  bed.  The  clay  when  used  for 
SQwer  pipes  is  mixed  in  varying  proportions  with  fire  and  other 
claye.     Wherever  produced  at  present  it  is  dug  in  open  pits. 

Fire  Clays:  —  The  fire  clays  occur  in  beds  ranging  from  a  few 
inches  to  seven  or  more  feet  in  thickness.  They  are  occasion- 
ally so  near  the  surface  as  to  be  mined  by  drifts,  but  usually  oonditions  of 
they  have  to  be  sought  by  shafts.  The  deepest  of  these  in  St. 
Lfouis  (that  of  Parker  &  RusseH),  is  one  hundred  and  twenty 
feet  from  the  surface  of  the  ground  to  the  bottom  of  the  clay 
bed . 

These  clays,  even  in  the  same  bed,  vary  largely  in  character 
and  composition.  They  are  usually  grayish  in  color,  and  are 
very  hard  when  mined,  but  after  exposure  to  the  weather  for  a  character  of  the 
variable  time  the  clay  softens  or  slacks  and  falls  into  a  loose 
mass  of  finely  divided  paiticles.  Iron,  an  objectionable 
material  in  a  fire  clay,  occurs  largely  in  small  pyrites  crystals, 
called  by  the  clay  miners  '*  shiners"  and  sometimes  in  large 
balls  of  pyrites.  These  '*  shiners  *'  occur  generally  in  aggrega- 
tions, and  either  close  to  the  top  or  bottom  of  the  clay  bed,  so 
that  they  may  be  avoided  to  a  great  extent  in  mining.  The  best 
grades  of  clay,  those  suitable  for  making  glass  house  pots  in  a  Pot  days, 
raw  and  unwashed  condition,  are  of  limited  occurrence  and 
they  are  not  continuous  in  the  bed  in  which  they  are  found; 
they  may  be  considered  as  existing  in  '*  pockets,"  though  there 
is  no  sharp  line  of  demarkation  of  the  deposit,  but  the  transition 
from  the  best  clay  into  the  poorer  grades  is  gradual.  The  only 
fossils  found  in  the  St.  Louis  fire  clays  are  stigmaria,  and  cala-stigmarta. 
mites,  fine  specimens  of  which  were  obtained  from  the  top  of  the 
bed  at  the  mine  of  William  Wrisberg  and  the  adjoining  one  of 
DanielJones. 

The  fire  clay  is  mined  in  chambers  which  are  kept  well  tim- 
bered until  they  have  been  carried  as  far  as  possible,  when  the 
timbers  are  removed,  and  the  roof  is  allowed  to  drop  in,  the  de- 
bris forming  a  wall  for  a  new  chamber  which  will  be  run  along  Method  of  mining, 
the  side  of  the  old  one.  There  are  probably  several  miles  of 
these  chambers  within  the  city  of  St.  Louis.  Immediately  over- 
lying the  clay  is  generally  either  a  hard  shale  or  a  bed  of  sund- 
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Taluc  of  clays. 


stone,  which  makes  a  very  good  roof.  At  some  of  the  mines  a 
bed  of  coal  lies  just  above  the  fire  clay,  but  it  rapidly  thins  out 
and  almost  quite  disappears  at  other  mines.  The  clay  is  so 
hard  that  it  is  necessary  to  use  powder  to  dislodge  it  from  its 
bed. 

The  fire  clays  sell  in  the  market  for  from  one  dollar  or  less  to 
about  fourteen  dollars  per  ton,  according  to  their  purity.  Most 
of  the  clay  sold  for  glass  house  pots  has  undergone  a  process  of 
washing,  for  the  purpose  of  removing  iron  and  objectionable 
alkalies,  and  of  giving  uniform  character  to  different  shipments. 
Before  being  made  into  refractory  materials  it  is  exposed  to  the 
action  of  the  weather,  often  for  several  years. 


THE  QUARTERNARY  CLAYS. 

The  Quarternary  deposits  cover  as  a  mantle  nearly  the  whole 
DiBtribauon.        area  of  the  older  formations   in  the   city  and  county,  and  the 

great  mass  of  the  Quarternary  is  of  the  Bluff  or  Loess  formation 
which  is  composed  essentially  of  clay,  and  occasionally  of 
sand. 

This  Loess  is  what  is  known  as  yellow  clay,  or  common  brick 
clay,  and  its  supply  for  such  brick  baking,  for  which  purpose  it 
is  well  adapted,  is  inexhaustible,  although  it  is  being  rapidly  re- 
moved within  the  city  limits.  Bricks  are  made  from  it  by  both 
a  dry   and  a  wet   process,   but   most  largely  by   the   dry  one. 

^nfrry^oiays""^^'  '^  '^^^    ^^'^^    ''^    plowcd    up,    ou    a    fair    day,    to   the  depth  of 

a  few  inches,  and,  after  several  hours  drying  in  the  sun,  it  is 
scooped  together  and  hauled  to  sheds,  where  it  is  stored  for 
future  use.  It  is  usually  of  the  proper  composition  for  brick 
making  throughout,  without  special  mixing;  but,  in  places,  it  is 
too  sandy  near  the  bottom. 


THE  RESIDUAL  CLAYS. 


Clays,  residual  from  limestone,  occur  beneath  the  Loess  or 
Drift.  They  are  too  plastic  to  be  used  alone,  but  are  occasional- 
ly used  by  potters,  mixed  with  other  clays. 


LADD.]  ST.  LOUIS   CLAYS,  STONES   AND   LIMES.  19 


A  DESCRIPTIVE  LIST  OF  THE  CLAY  WORKS. 

This  list  includes  all  of  the  miners  of  clay  and  manufacturers 
of  clay  products,  who  were  found  by  the  writer  to  handle  the 
clays  which  occur  within  the  area  discussed  in  this  paper.  The 
descriptions  are  intended  to  include  such  obtainable  matter  as 
might  have  a  general  value  for  purposes  of  reference.  Many  de- scope  of  list, 
tails  are  omitted  here,  which  are  to  be  presented  later  in  a  more 
specific  report  on  the  clays,  and  the  methods  of  manufacturing 
products  from  them.  Following  this  list  are  statistical  tables 
which  give  such  additional  information  as  could  be  conveniently 
classified  and  presented  in  tabular  form,  and  which  demands  im- 
mediate publication. 

By  glancing  at  the  accompanying  maps  it  will  be  seen  that  the 
producers  of  sewer  pipes  and  clay  refractory  materials  are  main- 
ly located  where  railroad  facilities  for  shipping  their  product 
could  be  had,  and  that  they  are  also  thickly  grouped  in  the  vicin- 
ity of  the  Cheltenham  works,  in  the  southwestern  border  of  the  Dutribation  of 

works  • 

Coal  Measure  formation.  This  latter  fact  is  probably  due,  in  a 
great  measure,  to  the  reputation  of  these  Cheltenham  clays, 
and  not  to  the  fact  that  equally  good  clays  are  wanting  in  other 
parts  of  the  city,  and  in  the  county.  The  maps  show  no  partic- 
ular grouping  for  other  clay  works,  for  their  markets  are  mostly 
local  and  the  clays  used  are  so  widely  distributed,  easily  tested, 
and  easily  obtained,  that  their  situation  is  mostly  due  to  acci- 
dental conditions. 


THE  PRODUCERS  OF  FIRE  BRICK,  FIRE  CLAY  AND  SBWER  PIPE. 

The  industry  to  which  these  producers  belong  is  one  for 
which  St.  Louis  has  long  been  famous^  paiticularly  with  regard 
to  the  Cheltenham  fire  clays.  It  is  an  industry  which  is  con- 
stantly expanding;  new  factories  are  being  built  and  old  works oharacterof plant 
are  being  enlarged  and  improved.  Some  of  the  works  are 
magnificently  equipped.  They  have  fine  clay  beds  almost 
touching  their  splendid  factories,  and  railroad  lines  pass  close 
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by  or  through  their  yards.  The  raw  clay  is  almost  tossed  from 
the  mine  into  the  factory,  to  be  set  out  into  freight  cars  on  the 
other  side,  a  finished  product,  ready  for  the  market. 

At  several  of  the  works  a  great  variety  of  sewer  pipe  and  re- 
fractory materials  is  manufactured.  Such  works  are  indicated 
on  the  accompanying  map  as  sewer  pipe  producers,  because  that 
product  composes  usually  the  greater  part  of  their  output. 

Whenever  possible,  a  section  of  the  formation  in  which  the 

worked  clay  occurs,  was  obtained,  and   this  is  published  with 

^iSeSted^^^     the   description   of  works.     At  each  of  the  works   samples  of 

the  clays  were  taken,  representing  as  nearly  as  possible  an 
average  of  the  workable  part  of  their  respective  beds.  These 
samples  have  been  analyzed  at  the  Survey  laboratory ;  but  the 
results  are  withheld  from  this  paper,  pending  farther  investiga- 
tions. 

In  the  illustration  of  an  entrance  to  the  Laclede  fire  clay  mine, 
on  the  opposite  page,  the  bed  of  fire  clay  may  be  seen  in  its  re- 
lation to  the  bed  of  sewer  pipe  clay.  The  entry,  at  t^e  mouth 
of  which  a  man  is  standing,  is  driven  in  the  bed  of  fire  clay. 
Above  it  is  five  feet  of  solid  sandstone,  with  a  few  inches  of  in- 
Laoiede  fire  clay,  tervening  beds,  and  overlying  t^e  sandstone  is  the  bed  of  clay 

and  clay  shale  used  so  largely  in  the  manufacture  of  sewer 
pipe,  and  less  extensively  for  terra  cotta,  pottery  and  paint. 
Just  at  this  point  the  Loess  clay  has  been  stripped  off,  to  be 
used  in  a  mixture  for  the  production  of  sewer  pipes.  The  re- 
sults of  disturbance  in  the  beds  here,  exhibited  by  the  dip  and 
by  faults,  is  due  to  the  subsidence  of  the  beds  into  deserted 
chambers  of  the  mine. 

In  the  following  descriptive  list  of  works  the  location  of  each 
is  indicated  either  by  a  number  with  reference  to  the  county 
map  or  by  a  number  and  a  letter  with  reference  to  the  city  map; 
this  number,  or  number  and  letter,  are  enclosed  in  brackets  and 
follow  immediately  the  name  of  the  firm. 

Blackmer  <6  Post   (E,  16  and  J,  12):  — This  company  man- 
ufactures sewer  and  culvert  pipes  exclusively.     It  has   two  fac- 
Location.  torics,  ouc  of  which,  erected   in   1880,    is    situated   on  Ewing 

avenue,  at  the  intersection  with  the  Missouri  Pacific  railway,  and 
the  other,  erected  in  1887,  is  situated  on  Arsenal  street  and  St. 
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Louis,  Oak  Hill  and  Carondelet  railway.  The  company's  olay 
pit  is  located  on  Cleveland  avenue,  just  west  of  tbeTamm  road. 
Operations  were  begun  in  1878.     The  capital  invested  amounts  capital  and  out- 

put* 

to  about  one  hundred  and  fifty  thousand  dollars.  In  1889  about 
thirty  thousand  tons  of  clay  were  consumed. 

Christy  Fire  Clay  Company  (G,  18): — This  company 
make:«  a  specialty  of  washed  pot  clays,  but  it  has  lately  under- 
taken the  manufacture  of  fire  brick,  and  kindred  refractory  ma- 
terials, on  a  large  scale.  Its  factories  and  clay  mine  are  situated 
at '' Christy,"  on  the  St.  Louis,  Oak  Hill  &  Carondelet  rail- Location, 
way.  In  1889  about  five  thousand  tons  of  high  grade  clay  were 
used  and  sold. 

The  writer  was  unable  to  gain  admittance  to  the  mine,  but 
obtained  from  the  company  the  following  section  along  the 
shaft,  in  descending  si^ries  : — 

1 .  Loess,  yellow  clay 34  ft. 

2.  Drift,  gravel 1  ft.  5  In. 

3.  Pipe  clay 14  ft. 

4.  Green  shale 5  ft. 

5.  Slaty  shale 4  ft.  5  in. 

6.  FiKE  CLAY,  the  bed  mined  * 6  ft. 

Coffin^  Thomas^  <fe  Company  (L,  6  and  C,  15):  — This  com- 
pany has  its  mine  and  one  factory  near  Gratiot,  on  the  Watson  Location, 
road,  and  one  factory  and  its  general  oflSce  on  the  Wabash  rail- 
way, at  the  Douglass  street  crossing.    Its  products  are  pot  clays,  prodaot. 
glass-house  pots,  fire  brick,  and  kindred  refractory  material.     It 
began  business  in  St.  Louis,  in  1884,  as  a  branch  of  the  Pitts- 
burg  works.     The  capital   invested   is   two  huadred   thousand  OMitai  and  pro- 
dollars.     About  twelve  thousand  tons  of  fire  clay  were  sold  and 
used   in    1889.     The    section    of    the    mine    shaft   was  unob- 
tainable.* 

Evens  &  Howard  (E,  14)  : — ^This  firm  has  its  works  and  mine 
at  Howard  Station,  on  the  Missouri  Pacific  and  Frisco  railroads.  Looauon. 
It  produces  sewer  pipes  and  all  kinds  of  fire  clay  materials.     It 
also  sells  a  small  amount  of  raw  and  washed  clay.  In  1889  it  sold  Prodaot 
and  consumed  about  60,000  tons  of  clay,  while  at  present  it  is  con- 


*  An  extensive  <<  damp  *'  near  the  shaft  was  sampled  for  analysis  and  test. 
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THE    CLAY    INDUSTRY. 


Sources  of  clay. 


GENERAL     REMARKS. 

Geologically  speaking,  St.  Louis  has  three  local  sources  of 
clay.  These  are  the  Coal  Measures,  the  Quarternary  deposits, 
and  the  residuary  product  of  decomposing  limestoues. 


DlstribaUon. 


THE  COAL  MEASURE  CLAYS. 

The  Coal  Measures*  which  have  an  area  approximating  two 
hundred  square  miles  in  St.  Louis  county,  and  city,  carry  practi- 
cally au  inexhaustible  supply  of  potter's,  sewer  pipe,  and  fire 
clays,  of  which  the  best  of  the  latter  have  been  long  famous  for 
their  high  refractory  qualities.  The  miniug  and  manufacturing 
of  these  clays  has  been  carried  on  for  many  years,  and  to  a  large 
extent,  in  the  immediate  neighborhood  of  St.  Louis,  but  so  far 
as  the  writer  knows,  there  has  been  no  worthy  attempt  to  even 
prospect  for  them  in  the  great  stretch  of  Coal  Measure  formation 
in  the  northwestern  part  of  the  county. 

Tile  Clays: — The  clay  which  is  used  largely  for  the  produc- 
tion of  sewer  pipes,  though  low  down  in  the  Coal  Measure  series, 
is  one  of  the  uppermost  layers  in  that  portion  of  tfae  formation 
which  occurs  along  the  western  border  of  St.  Louis.  This  tile 
clay  bed  overlies  the  fire  clay  bed  described  below  and  is 
chanTcter  o^  Separated  from  it  by  shale  and  sandstone  six  to  twenty  or 
the  clay.  morc   feet   thick.     It  is   usually   covered  with  several    feet  of 

Loess  clays,  and  is  occasionally  capped  with  beds  of  decaying 
limestone,  which  were  not  altogether  denuded  from  above  it  be- 
fore the  Loess  clays  were  deposited.  It  ranges  in  thickness  from 
about  eight  to  twelve  or  more  feet.  Its  color  varies,  but  is  usu- 
ally mottled  red  and  brown,  with  bluish  and  greenish  streaks. 
It  is  fissile,  is  quite  free  from  grit,  and  has  a  soapy  feel  to  the 
fingers.  It  is  sometimes  hard  and  shaly,  but  is  usually  soft 
when  mined;  growing  hard  on  drying,  after  being  exposed  to 


CondltioiiB  of 


*  See  sections  on  pages  21,  22,  28  and  25. 
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of  the  mine  an  undulating  one.     The  fire  clay  is  purest  at  the 
bottom  of  the  bed,  being  full  of  iron   pyrites  at  the  top,  while  character  of  day 
at  other  mines,  the  purest  clay  is  found  at  the  top  and  the  im- 
purities mostly  at  the  bottom. 

Jones  J  David  (D,  13) :  —  Mr.  Jones  ha^  a  fire  clay  mine,  situat- 
ed between  Pierce,  Cheltenham  and  Sublette  avenues.    He  began  Location, 
work  in  1883,  and  produced  in   1889  about   eight  thousand  tons 
of  fire  and  potters    clay,  which  was  all  consumed  by  the  Evens  Production, 
&  Howard  firm. 

There  are  two  clay  pits,  and  the  geological  section    is    prob- 
ably the  same  as  at  the  Wrisberg  mine. 

Stigmaria  occur  here  also. 

Laclede  Fire  Brick  Manufacturing  Company  (D,  14):  — 
This  company  makes  a  specialty  of  the  manufacture  of  sewer  Character  of 
pipes,  fire  bricks,  and  all  kinds  of  fire  clay  material,  and  of  a 
terra-metallic  paving  brick.  The  works  are  situated  at  Laclede, 
on  the  Missouri  Pacific  and  Frisco  railways.  Operations  were  Location, 
begun  in  1855.  In  1864  work  was  carried  on  by  the  firm  of 
Hamilton  &  Green.  The  present  company  was  incorporated  in 
1869.  In  1889  from  four  to  five  thousand  tons  of  crude  clay 
were  sold,  and  about  ninety  thousand  tons  of  clay  were  con- 
sumed. Of  the  latter,  a  little  over  half  went  into  refractory 
materials,  and  the  rest  into  sewer  pipes. 

An  extensive  mine  is  opened  by  a  drift  in  the  bed  of  fire  clay 
of  the  Coal  Measures.  From  this  bed  the  clay  for  the  refrac- 
tory products  is  obtained.  The  greater  portion  of  the  material 
which  is  used  for  sewer  pipes,  is  obtained  from  the  Loess,  and  source  of  material, 
from  a  heavy  bed  of  pipe  clay  and  shale  which  underlies  the 
Loess.     With  this  material,  however,  some  fire  clay  is  mixed. 

The  following   section,   in   descending   series,  was   obtained 
here: — 

1.  Loess 25  ft. 

2.  Clay  shale,  dark  wine  and  sometimes  greenish  col* 

ored,  very  fissile,  quite  soft  wheo  mined,  bat 

hard  and  brittle  when  dry 10  It.  Socilon. 

3.  Sandstone  to  conglomorate,  composed  mainly  of 

fine,  white  quartz  grains,  cemented  with  a  fer- 
ruginous clay;  contains  many  nodules  of  sil- 
iceous limonite ;  is  frequently  cross-bedded;  and 
occasionally  has  a  fissile  character 5  ft. 
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4.  Fire  clay 

I.  Coal 

6.  Fire  clay,  the  bed  which  is  mined  * 7  ft. 


6  inches. 
2      « 


Product. 


Location. 


Product. 


Location. 


Mitchell  Clay  Manufacturing  Company  (E,  14):  —  The 
Location.  works  of  thi 8  Company  are  at  No.  5700  New  Manchester  road. 

The  chief  product  is  fire  brick.  A  small  amount  of  farm  drain 
tile  is  manufactured,  for  which  about  three  hundred  tons  of  clay 
were  used  in  1889. 

The  present  consumption  of  clay,  none  of  which  is  produced 
by  this  company,  is  about  one  thousand  tons  per  day.  The  value 
of  the  plant  is  about  twenty  thousand  dollars. 

Missouri  Fire  Brick  and  Clay  Company  (D,  14): — The 
works  of  this  company  are  situated  at  Cheltenham  on  the  Mis- 
souri Pacific  and  Frisco  railways.  Work  was  begun  in  1884, 
with  a  capital  investment  of  about  twenty  thousand  dollars. 
The  product  is  almost  wholly  fire  brick. 

Parkei"  and  Russell  Mining  and  Manufacturing  Company 

(Gr,  17)  :  —  This  company  has  its  works  and  mine  on  the  Morgan 

Ford  road  and  Parker  avenue.     It  is  a  large  producer  of  sewer 

pipes  and  refractory  materials,  and  makes  a  specialty  of  the  pro- 

_■  ^         duction  of  gas  retorts.     In  1889  it  produced  about  1500  of  the 

Product  and  capl-  "  * 

**!•  latter.     The  capital  investment  is  about  three  hundred  thousand 

dollars.     Its  business  dates  back  to  1866. 

The  clay  supply  comes  from  the  Coal  Measures,  and  is  raised 
from  the  mine  through  a  double  shaft  which  is  one  hundred  and 
twenty  feet  deep.  There  was  originally  a  coal  mine  here  about 
Source o£  clay,  eighty  feet  below  the  surface.  The  section  could  not  be  ob- 
tained. The  bed  of  clayt  has  been  somewhat  squeezed  and  flex- 
ed. It  varies  in  thickness  from  fifteen  inches  to  about  seven 
feet.  It  is  underlain  by  sandstone,  and  overlain  by  shale  and 
sandstone. 

At  the  railroad  bridge  just  southwest  of  the  mine  the  following 
partial  section,  in  descending  series,  was  obtained :  — 


*  From  No.  6  a**  mine  run'*  sample  of  the  fire  clay  was  taken  for  analysis 
and  test,  and  from  No.  2  an  averajre  sample  of  the  pipe  clay  (ased  here  for 
manafacturing  sewer  pipes)  was  taken  for  the  same  purposes. 

t  A  mine  run  sample  was  taken  for  analysis  and  test. 
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1.  Typical  Loess 8  ft. 

2.  Jointed  clay,  seeming  to  pass  into  the  Loess  aboye 20  ft.        section. 

8.  Ferrugenoas  sandstone ; 8  ft. 

4.  Clay  shale,  variegated  color 14  ft. 

No.  4  may  be  the  same  bed  of  clay  as  that  used  for  sewer 
pipes  at  the  Laclede  works. 

Towle  and  Thorpe  Fire  Clay  Company: — This  company  began 
work  in  1881.     It  does  not  manufacture,  and  sells  crude  clay^*^^^®^ 
only.     In    1889    the   production   amounted  to  seveu  thousand 
tons. 

WrUberg  Mining   Company  (E,  13):  —  The   mine   of   this 
company  is  situated  between  League  and  Cheltenham  and  Lilly  Location, 
avenues.     The  product  is  fire  clay,  pipe  clay  and  •«  ocher  "  or 
paint  clay.     Work  was  begun  in  1883,  and  in  1889  the  produc- 
tion of  all  kinds  of  clay  amounted  to  about  twenty-five  thousand  Product, 
tons. 

The  fire  clay  i^  taken  from  a  mine,  the  shaft  of  which  is  forty- source  of  cuy. 
seven  feet  deep.     The  other  clays  are  taken  f i*om  open  cuts  in 
the  hill  side. 

The  fii'A  clay  bed  is  remarkable  for  fossil  stigmaria  and  cala- 
mites,  which  are  found  at  or  near  the  top  of  the  bed. 

The  following  is  a  section,  in  descending  series,  of  the  Coal 
Measure  deposit,  here,  down  through  the  fire  clay.  It  is  made 
from  personal  observation,  combined  with  information  furnished 
by  Mr.  Wrisberg  :  — 

1.  Loess. 0-20  ft. 

2.  Limestone,  <<  tumble  rocks  '* 0-5  ft. 

8.  Clay,  white  and  yellow,  used  for  sewer  pipe  manufacture, 

called  <<  bastard  fire  clay  *' 8-4  ft. 

4.  Clay,  yellow  and  red,  sold  for  paint  manufacture  and  for  col- 
oring plaster  and  mortar,  called  <<  ocher  " 8  ft. 

5.  Clay,  gray  to  white,  used  for  paint  manufacture  and  filling..  1  ft.6in. 

6.  Pipe  clay,  variegated,  reddish  brown  and  greenish,  called 

"keel" 12  ft.        ®®*'***'"'- 

7.  Sandstone v        5-7  ft. 

8.  Slaty  shale 8  in. 

9.  Coal 8  in. 

10.  FiRB  CLAY,  becoming  sandy  towards  the  base 5-20  ft. 
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THE  PRODUCERS  OF    TERRA  COTTA. 


Location  and 
prod  act. 


The  terra  cotta  industry  in  St.  Louis  is  one  of  the  few  suc- 
cesses of  its  kind  west  of  the  Mississippi  river.  Local  clay  is 
used,  and  an  excellent  grade  of  the  ware  is  produced.  The- 
demand  for  the  product  is  constantly  increasing. 

Terra  cotta  lumber  has  been  made  until  lately  when  the  ven- 
Terracotta  Lum-ture  failed,  probably  on    account   of  some    mismanagement,    as 

there  is  a  growing  market  for  the  product,  and  an  abundance  of 
satisfactory  clay  material  to  be  had. 

Artistic  terra  cotta  is  made  of  a  high  grade,  and  some  very 
large  and  handsome  figures  have  been  produced. 

The  Missouri  Terra  Cotta  Lumber  Company  (D,  14):  — 
This  company  has  its  works  at  Cheltenham  in  the  yard  of  the 
Missouri  Fire  Brick  and  Clay  company.  In  1889  it  produced 
about  twenty  thousand  dollars'  worth  of  material,  most  of  which 
was  fire  proof  structural  lumber,  roofing,  tile  and  drain  pipe. 
Work  is  at  present  suspended. 

The  Winkle  Terra  Cotta  Company  (D,  14): — The  works 
of  this  company  are  situated  at  Cheltenham  on  the  New  Man- 
chester road.  All  varieties  of  terra  cotta  and  tile  are  manufact- 
ured to  order.  Operations  were  begun  in  November,  1883, 
and  the  company  is  now  almost  the  only  successful  producer 
west  of  the  Mississippi  river.  The  clays  used  come  from  the 
Coal  Measures  and  the  Loess  deposits.  Some  is  shipped  from 
the  vicinity  of  Glencoe  in  St.  Louis  county. 

In  1884,  1885,  1886,  about  five  hundred  tons  of  clay  per  year 
were  consumed,  but  in  1887,  1888  and  1889  the  annual  con- 
sumption amounted  to  about  two  thousand  tons. 


Location. 


Source  of  clay. 


Consumption. 


THE   PRODUCERS   OF   POTTERY. 


Material  used. 


The  pottery  industry  is  at  present  confined  to  the  city,  where 
it  is  carried  on  in  a  small  way  by  a  number  of  producers.  The 
clay  used  is  a  mixture,  in  varying  ratios,  of  Coal  Measure  and 
Loess  materials. 
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The  product  consists  mostly  of  brown  stoneware,  such  as  milk 
pans,  jars,  jugs,  and  flower  pots. 

There  is  one  Art  pottery  in   St.  Louis  where  beautiful  wares  Art  pottery. 
are  produced.    Only  custom  work,  however,  is  done,  and  the  ma- 
terial used  comes  mostly  from  a  distance. 

Louis  Gnauk  (G,  18) : — Mr.  Gnauk  has  a  pottery  on  the  south 
side  of  Chippewa  street  and  Eudora  avenues.  He  began  work 
about  one  year  ago.  The  production  is  flower,  coffee,  "  patent "  Product, 
and  milch  pots  and  earthenware  in  general.  The  first  year's 
product  amounted  to  about  twenty  thousand  flower  pots,  six 
thousand  patent  pots,  and  a  small  number  of  the  other  varieties. 

A  mixture  of  one  part  pipe  clay  and  nine  parts  fireclay  is  used  Material  ased. 
for  the  production  of  the  pottery.     Both  ot  these  chiys  are  ob- 
tainable on  the  spot. 

John  Mutdg  {J^  12)  : — Mr.  Muttig  has  a  pottery  at  No.  3675 
Manchester   road.     He   produces   stoneware   and  earthenware,  Product, 
the  former  from  fire  clay  brought  from  Union  and  Glencoe  and 
the  latter  from  the  neighboring  Loess  clays.     The  value  of  his 
output  for  1889  was  about  three  thousand  five  hundred  dollars. 

Charle*^  Sohwarzhoff  {1^  16)  : —  This  pottery  is  situated  at  No. 
3107  Michigan  avenue.  Flower  pots  and  a  few  milch  pots  con- 
stitute chiefly  the  product.  Work  was  begun  in  1860  and  has 
been  carried  on  at  intervals  to  the  present  date.  In  1889  about 
one  hundred  and  thirty-five  potp,  ranging  from  two  to  four 
inches  in  diameter,  were  produced. 

Loess  or  pipe  clay  is  mixed  with  fire  clay  in  the  ratio  of  one  Material  used. 
to  two.     The  plant  is  valued  at  four  thousand  dollars. 

August  Seebei'  (1,17)  : — Mr.  Seeber'spottory  is  located  on  Vir- 
ginia avenue,  between  Cherokee  and  Miami  streets.  The  P^'^^^ct  p^^^^  ^ 
consists  of  '*  patent,"  flower  and  milch  pots,  and  a    few  flower 
vases.     Work  was  begun  about  1870. 

The  output  for  1889  consisted  of  twenty  thousand  ••  patent  " 
and  milch  pots,  and  eighty  thousand  flower  pots. 

Local  Loess  clay  is  mixed  with  fire  clay  (purchased  from  a 
distance)  in  the   ratio  of  one  to  nine,  for  the  manufacture  of  Material  used. 
the  above  pottery.     The  plant   is   valued   at   twelve   hundred 
dollars. 

August  Uhlemeyer  (1, 17)  : —  Mr.  Uhlemeyer's  pottery  is  situ- 
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Prodact. 


Material. 


ated  at  No.  3316  Orayois  road.  The  principal  product  consists  of 
flower  and  milch  pots.  Work  was  begun  in  1867.  In  1889, 
about  eighteen  thousand  milch  pots,  and  one  hundred  thousand 
flower  pots  were  manufactured.  Mr.  Uhelemeyer  mixes  fire  clay 
and  the  least  sandy  portion  of  the  Loess  clay,  in  about  equal 
proportions,  for  his  uses.  The  plant  is  valued  at  sixteen  hun- 
dred dollars. 


Distribution. 


Brick  yards  and 
quarries  associ- 
ated. 


Prices  of  brick. 


Location  and 
product. 


Location  and 
product. 


THE  PRODUCERS  OF  STRUCTURAL  BRICK. 

The  structural  brick  works,  with  one  or  two  exceptions,  are 
confined  to  the  city,  from  which,  however,  they  will  be  driven 
before  very  long  for  want  of  available  material.  The  Loess 
clays  are  used  almost  entirely,  and  an  excellent  building  brick  is 
produced.  Very  fine  face  and  ornamental  brick  are  also  made, 
for  local  use,  and  for 'shipment  to  distant  points. 

Brick  yards  are  frequently  located  at  stone  quarries,  leading  to 
an  economical  method  of  disposing  of  the  Loess  clays  which  would 
otherwise  have  to  be  moved  simply  as  stripping.  As  these 
clays  range  from  fifteen  to  forty  feet  in  thickness,  it  occasionally 
happens  that  stone  quarrying  can  be  carried  on  at  a  profit,  only 
through  being  so  aided  by  a  brirk  yai'd. 

Common  brick  bring:  in  the  St.  Louis  maiket  from  seven  to 
eight  dollars  per  thousand  ;  front  or  face  brick  about  twenty  dol- 
lars per  thousand,  and  ornamental  brick,  on  an  average,  about 
fifty  dollars  per  thousand. 

BoUmann,  Atigusl  (L,  10) : — Mr.  BoUmann  has  a  brick  yard 
on  Eighteenth  stieet,  between  Cass  avenue  and  O'Fallon  street. 
The  product  is  common  brick,  which  are  hand-made.  Work  was 
begun  in  1870.     In  1889  about  one  million  bricks  were  made. 

Bergsicker  <&  Bro.  (K,  7):  — The  works  of  this  firm  are  situ- 
ated at  the  junction  of  Florissant  and  Glasgow  avenues.  Hand- 
made common  bricks  constitute  the  product.  Work  has  been 
carried  on  since  1870.  The  product  for  1889  amounted  to  nine 
hundred  thousand  bricks.  The  clay  used  is  hauled  from  Twen- 
tieth and  Bissel  streets. 

BranahU  Charles  (E,  7)  :  —  Mr.  Branahl  has  a  biick  yard  on 
St.  Louis  avenue  and  King's  Highway.     He  produces  common. 


lJlDD.]  8T.  LOUIS   CLAYS,  STONES    AND   LIMES.  29 

hand-made  bricks  only.     Work  was  begun  in  1870.     In  1889  he 
produced  about  one-quarter  of  a  million  bricks. 

Buckwinkle,  Frank  (J,  6):  —  Mr.    Buckwinkle   has   a   brick 
yard  on,  Prairie  avenue,  just  east  of  Twentieth  street.     Hand- ^^^jj^^jjj^*"*^ 
made,  common  bricks  only  are  produced.     Work  was  begun  in 
1882.     The  annual  production  is  a  little  less  than  two  million 
bricks. 

College  Hill  Press  Brick  Works  (J,  5)  : —  These  works  are  sit- 
uated on  Broadway  at  College  avenue.  The  product  consists  of  •• 
common,  stock  and  ornamental  brick,  though  but  few  of  the  lat- 
ter are  made.  In  1889  the  production  of  all  kinds  amounted  to 
nearly  twenty-six  million  bricks.  Work  Was  begun  in  1884.  The 
company  has  a  'plant  and  property  valued  at  one  hundred  and 
thirty-five  thousand  dollars,  including  twenty-three  acres  of  clay  Plant, 
land  and  three  dry  press  machines.     The  market  is  a  local  one. 

Oompton  Avenue  Brick  Works  (J,  12): — These  works  are 
situated  on  the  north-east  corner  of  Atlantic  andCompton  ave- Location  and 
nues.  The  three  principal  varieties  of  brick  are  produced,  the 
whole  amount  for  1889  being  about  eight  million.  Work  was 
begun  in  1886,  with  a  plant  valued  at  forty  thousand  dollars. 
The  semi-dry  process  is  used. 

Eureka  Press  Brick  Company  (L,  7) : — The  works  of  this 
company  are  at  No.  4251  North  Eleventh  street.  The  company 
was  incorporated  in  1884,  with  a  capital  stock  of  twenty-five 
thousand  dollars.  It  produces  common  and  face  brick,  but  al- 
most wholly  the  former.  Its  production  for  1889  amounted  t<» 
about  three  million  bricks.  Two  one-brick  dry  press  machines  piant. 
are  in  use.  Preparations  are  being  made  to  manufacture  orna- 
mental brick. 

Excelsior  Brick  Company  (K,  9): — This   firm    has   a   brick 
yard  at  the  corner  of  Elliott  avenue  and  North  Market  street.  ^'***^^*^"- 
Work  was  begun  in   1883.     Wet  and   dry  machines  are  used. 
In  1889  about  three  and  a  half  million  bricks  were  made. 

Orote  &  Hilkerbaume  (K,  7) : — ^This  firm  has  a  brick  yard  on 
the  corner  of  Twentieth  and  Ferry  streets.    Hand-made,  common 
bricks  constitute  the  product.     Work  was  begun  by  this  firm  in 
1882,  but  the  yard  has  been  worked  since  1875.     In  1889  the  Product 
product  amounted  to  eight  hundred  thousand  bricks. 
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Location  and 
product. 


Location. 


Product. 


Markets. 


Ix>cation. 


Product. 


Markets. 


Location. 


Humann,  Frank  (E,  8)  : — Mr.  Human  has  a  brick  yard  on 
Union  avenue,  between  Cote  Brilliante  and  Spalding  streets* 
Hand-made,  common  bricks  constitute  the  whole  product. 
Work  was  begun  in  1884.  In  1889  not  quite  half  of  a  million 
bricks  were  made. 

Hydraulic  Press  Brick  Company: — This  company  has  six 
yards  which  are  located^as  follows :  one  at  the  intersection  of 
Grand  and  Chouteau  avenues  (I,  13);  one  at  the  crossing  of 
Kings  Highway  and  the  railway  (F,  16);  another  at  Cheltenham 
(D,  14);  one  at  the  crossing  of  the  Wabash  railway  and  the 
Manchester  road  (H,  12)  ;  one  at  the  crossing  of  Kings  High- 
way and  the  Frisco  railway  (F,14)  ;  and  one  at  the  corner  of 
Gravois  road  and  Chippewa  avenue  (H,  18).  The  product  is 
common,  face  or  stock,  and  ornamental  bricks.  Business  was 
begun  in  1868  with  a  capacity  of  ten  million  bricks,  which  has 
been  increased  to  nearly  eighty  million  annually,  and  the  company 
is  now  the  largest  producer  in  St.  Louis.  The  dry  process  of 
manufacture  is  alone  used.  A.bout  thirty  million  bricks  are 
carried  from  October  to  May,  for  winter  work. 

St.  Louis  is  the  largest  market  the  firm  has,  and  Chicago,  to 
which  large  shipments  are  annually  made,  is  the  next  in  im- 
portance. Bricks  are  sent  to  New  York,  British  Columbia, 
Seattle,  San  Antonio,  Galveston,  and  Alabama  and  other 
States. 

Ittner^  Anthony  (J,  15)  : —  Mr.  Ittner's  yard  is  situated  on  the 
south-west  corner  of  California  avenue  and  Sidney  street.  He 
produces  common  face  and  ornamental  brick,  but  mostly  the 
common  variety.  He  began  the  business  here  about  fifteen 
years  ago.  In  1889  his  product  amounted  to  thirteen  million  of 
the  three  varieties  of  brick,  and  this  number  is  a  fair  average 
per  year  since  he  began  the  business.  Mr.  Ittner  uses  the  dry 
press  method,  and  works  from  two  to  five  machines.  St.  Louis 
is  the  place  of  principal  consumption,  but  he  sells  brick  from 
the  Gulf  states  to  the  Pacific  coast.  The  value  of  the  plant  is 
about  one  hundred  thousand  dollars. 

Kuelin^  August  (J,  5): — Mr.  Kuehn  has  a  brick  yard  on 
College  avenue  and  Von  Phul  street.  He  produces  hand-made 
bricks,  only.    Work  was  begun  in  1882.    About  half  a  million 
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bricks  were  made  in  1889.     The  clay  is  dug  in  winter,  and  wet 
tempered  and  moulded,  by  hand,  in  the  summer. 

Kulage   &  Menke  (Y,  5):  —  This   firm  has  a  brick  yard  situ- Location  and 
ated  on  the  north  side  of  College  arenue,  and  on  the  west  side 
of  Von  Phul  street.    Hand-made  brick  only  are  produced.    Work 
was  begun  in    1882.     In  1889  about  one  million  bricks  were 
made. 

KuntZy  Charles  (L,  17): — Mr.  Kuntz  has  a   brick  yard  on        « 
Marine  avenue,  at  Chippewa  street.     One  **  mud  machine"  is 
used,  and  many  bricks  are  made  by  hand.     In   1889  about  two 
and  one-half  million  bricks  were  produced. 

KuntZy  Fritz  (I,  17): — Mr.  Fritz  Kuntz  has  a  brick  yard 
situated  on  the  corner  of  Nebraska  avenue  and  Utah  street.  The 
product  consists  of  hand-made  common  brick.  Work  was  be- 
gun in  1887.  In  1889  about  one  and  a  quarter  million  bricks 
were  made. 

Lyon    Press    Brick     Co.    (K,  17): — This     company    has 

works  situated  between  Potomac  and   Cherokee  avenues,  just 

east  of  Broadway.     Stock  and  common  brick  are  produced.     In 

1889,  the  year  work  was  begun,    a  little  less  than  three  million 

bricks  were  made.     A  **  Lyon  Press  Brick  "  machine  is  used. 

MissouH   Press   Brick   Co,   (K,  18): — The  works    of    this 

It 

company  are  situated  on  the  corner  of  Osage  and  Marion  ave- 
nues. The  company  was  organized  m  1886,  but  work  had  been 
done  here  since  1884.  In  1889  about  two  and  one-half  million 
of  conmon,  stock  and  ornamental  brick  were  produced.  The 
*  wet  and  dry  processes  are  used  about  equally.  St.  Louis  is  the 
onlv  market. 

Niemariy  August  H.  (J,  17): — Mr.  Nioman's  brick  works  are 
situated  at  Jefferson  and  Utah  avenues.  Work  was  begun  there 
in  1885.  Common  and  stock  brick  are  made  by  hand.  In  1889 
the  product  amounted  to  a  little  over  three  and  one-half  million 
bricks. 

Oehler,  Paul  (K,  17):  — Mr.  Oehler's  works  are  situated  on 
the  south  side  of  President  street,  near  Broadwav.  Work  was 
begun  here  in  1863,  and  for  the  last  twenty  years  the  annual  out- 
put has  been  about  three  and  one-half  million  bricks,  mostly 
of  the  common  variety.     All  work  is  done  by  hand. 


32 


BULLETIN,    MISSOUKI   OEOLOOICAL   SURVEY. 


Location  and 
product. 


<4 


(« 


tt 


it 


Plant. 


Pahl,  Henry  (F,  17):  —  Mr.  Pahl  conducted  a  brick  yard  on 
Kings  Highway,  three  blocks  south  of  Arsenal  street.  Work 
was  begun  here  in  1889,  and  about  hdf  a  million  common 
bricks  were  made,  by  hand.  The  establishment  is  now  super- 
seded by  the  Towpt  Grove  Brick  Works. 

Repping  and  Son^  J.  H.  (J,  16):  —  This  firm  has  works  sit- 
uated between  Nebraska  and  Wyoming  streets.  Work  was  begun 
in  1885.  In  1889  about  three  million  bricks  were  produced,  most 
of  which  were  of  the  common  variety.  One  **  mud  machine  " 
i8  used.     The  plant  is  valued  at  five  thousand  dollars. 

Scales  J  Tkos,  H.  (K,  8):  — Mr.  Scales  has  a  brick  yard  sit- 
uated on  the  east  side  of  Jefferson  avenue,  between  Herbert  and 
Palm  streets.  The  product  consists  wholly  of  hand-made  com- 
mon bricks.  Work  was  begun  in  this  yard  in  1859.  In  1889 
about  three-quarters  of  a  million  bricks  were  made. 

Schlingman^  E,  (L,  7)  : — The  works  of  Mr.  Schlingman  are 
situated  on  Penrose  street,  between  Blair,  and  Fourteenth  streets. 
Only  common  hand-made  brick  are  produced.  Work  has  been 
carried  on  since  1886. 

tSchlingmany  Henry  (L,  7):  — Mr.  Henry  Schlingman  has  a 
brick  vard  situated  on  Penrose  street  between  Blair  and  Nine- 
teenth  streets.  He  produces  only  hand-made  common  brick. 
Work  was  begun  in  1887.  In  1889  he  made  nearly  a  million 
bricks. 

Schweer  and  Maes  (J,  19)  :  —  The  works  of  this  firm  are  sit- 
uated on  the  east  side  of  Broadway  near  Osceola.  Common  and 
stock  brick  only  are  produced.  Work  has  been  carried  on  since 
1888  and  brick  are  made  by  hand  and  by  machine.  In  1889 
three  million  bricks  were  made.  The  value  of  the  plant  is  five 
thousand  dollars. 

Smithy  r.  S.  (K,  6):  —  Mr.  Smith's  brick  works  are  sit- 
uated on  Broadway  and  Grand  avenue.  He  produces  mostly 
common  brick,  but  a  few  stock  and  ornamental  are  made.  The 
works  have  been  operated  for  about  eighteen  years.  The  value 
of  the  plant  alone  is  about  twenty  thousand  dollars,  and  includ- 
ing the  land  it  is  about  sixty  thousand  dollars.  Four  machines 
are  in  use,  of  these,  two  are   semi-dry   hammer   machines  and 
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two  are  diy  press  machines.  The  production  for  1889  for  the 
three  varieties  of  brick  was  a  little  over  seven  million  bricks. 
St.  Louis  is  the  only  market. 

Spengemanriy   Edward   (I,    20): — Mr.    Speugemann   has   a ixx^uon^and 
brick  yard  on  the  east  side  of  Michigan  avenue   and   south   of 
Termination  street.     Only  hand-made,  common  bricks  are   pro- 
duced.    Work  was  begun  in  1884.     In  1889   about   one   and   a 
quarter  million  bricks  were  made. 

Steinkampevj  F,  W. :  —  Mr.  Steinkamper  has  two  yards  ; 
one  on  Ashland  avenue  and  Kings  Highway  (F,  7),  and  the  other 
on  Elliott  avenue  and  Wright  street  (J,  9).  In  the  latter  he  pro- 
duces hand-made  brick,  and  in  the  former,  pressed  brick  by  the 
wet  process.  He  began  operations  in  1873,  and  in  1889  he  pro- 
duced three  million  common,  and  one  million  ornamental  bricks. 

StucJcenberg^  John  (J,  17):  —  Mr.  Stuckenberg's  works  are 
at  Jefferson  and  Utah  avenues.  The  chief  product  is  common 
brick,  but  stock  and  a  few  ornamental  bricks  are  manufactured. 
Work  was  begun  in  1886. 

Tower  Grove  Brick  Works. —  See  Henry  Pa  hi. 

Union  Press  Brick  Company  (F,  7) :  —  This  company  has  its 
works  on  the  Natural  Bridge  road  and  the  Kings  Highway. 
The  production  consists  of  common,  face  and  ornamental  brick, 
and  for  1889  the  total  of  all  kinds  produced  amounted  to  about 
thirty-eight  million.  The  company  was  organized  1872  with  an 
authorized  capital  of  forty  thousand  dollars.  Both  the  dry  and 
wet  processes  of  manufacture  are  used.  St.  Louis  consumes  the 
greater  part  of  the  product,  but  brick  are  sent  to  Washington,  Markets 
Minnesota,  Texas  and  other  states.  Three  hundred  and  fifty 
men  and  boys  and  eighty  teams  are  employed.  The  company 
has  sixty-five  acres  of  claj'  land. 

Walkenhorsty  F.  W.  (F,  12):  — Mr.  Walkenhorst  has  a  brick 
yard  situated  on  the  north  side  of  the  Clayton  road,  east  of^^*^^^^^^^ 
Taylor  avenue.  The  product  consists  entirely  of  common  bricks, 
which  are  made  by  hand.  Work  was  begun  in  the  Spring  of 
1889,  and  during  the  remainder  of  the  year  six  hundred  thou- 
sand bricks  were  made.  Twelve  thousand  bricks  are  now  made 
daily,  and  a  hand  press  is  to  be  put  in  at  once. 
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STATISTICAL  TABLES. 

The  following  tables  are  compiled  from  the  results  of  personal 
inquiry  at  each  of  the  works.  The  totals  which  are  given  in  the 
summary  are  undoubtedly  smaller  than  similar  ones  for  the 
present  year  would  be,  because  of  a  natural  growth  of  the  clay 
industry,  and  because  in  1889  building  operations  were  not  nor- 
mally active. 

In  the  first  table  the  statistics  of  production  are  not  given  for 
Source  of  Agar es.  the  individual  works.     Some  of  the  figures  obtained  were  ojiven 

the  writer  with  the  request  that  they  be  not  published  in  detail, 
and  as  inferences  might  be  drawn  from  such  figures  which  would 
wrongfully  injure  a  business  firm,  they  are  here  only  used  in- 
cluded in  a  statement  of  the  figures  for  a  class  of  producers. 

The  figures  for  the  number  of  kilns  used  at  the  different 
works  should  be  considered  in  connection  with  the  amounts  of 
production,  or  the  capacity  which  the  respective  works  have. 
Otherwise  they  have  a  relative  value  only  in  a  limited  way,  be- 
cause kilns  vary  so  considerably  in  their  size  and  style. 
Locations  of  Where  more  than  one  set  of  coordinates  or  number  is  given  in 

works. 

the  column  of  "Position  on  Map,"  the  references  are  to  the 
different  factories,  pits  or  brick  yards  which  are  conducted  under 
the  one  proprietory  head. 
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Tbe  locattoD  ol  brick  yards  may  be  louDd  on  the  map  ol  the  clC;,  accompauy- 
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THE  STONE  INDUSTRY. 
GENERAL  REMARKS. 

The  geological  formations  of  St.  Louis  City  and  county  furnish 
to  the  industries  handling  stone,  limestone,  sandstone  and  a 
low  grade  of  marble. 

Limestone:  —  The  limestones  have  been  largely  quarried  for 
Uses  of  limestone,  common  purposes,  the  most  general  use  being  for  foundations, 

paving  and  macadam.  Less  extensively,  they  have  been  quarried 
and  dressed  for  a  variety  of  dimension  work.  They  are  also 
used  largely  for  the  production  of  lime.* 

Sandstone: — The  sandstones  are  used  for  foundations  to  a 
osesof  sandstone.  ®™**'^  extent,  and  have  been  quarried  for  dimension  stone,  but 

they  are  not  durable. 

Marble: — A  number  of  the  limestones  are  sufficiently  crys- 
talline to  pass  for  marble.  Some  of  these  make  an  excellent 
dimension  stone,  but  they  have  been  little  quarried. 

THB  COAL  MEASURE  STONE. 

In  the  Coal  Measures,  limestones  occur  which  answer  for  com- 
mon uses,  and  the  micaceous  sandstone,  which  is  supposed  to 
stone.  constitute  the  superior  part  of  the  lower  measures,  furnishes  a 

rather  poor  building  material. 


THE  LOWER  CARBONIFEROUS  STONE 

The  Lower  Carboniferous  rocks  furnish  a  sandstone  (the  Fer- 
ruginous  Sandstone   of  the   general   section),  which  is  scarcely 
better  than  the  micaceous  sandstone.     Immediately  below  this 
Ferruginous    Sandstone,   however,  come    the    important    beds 
etonc.  of    the    St.  Louis    Limestone,    descriptive    sections    of    which 

are  given  in  the  notes  on  stone  quarries  beginning  on  page  42. 

♦Some  of  the  beds  of  the  St.  Louis  Limestone  have  been  successfully  used 
for  lithographic  work.  No  bed  however  is  uniformly  of  the  requisite  quality, 
and  the  cost  of  selection  of  available  material  would  seem  to  preclude  the 
development  of  an  industry  for    the  production  of  lithographic  stone. 
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This  formation  is  quarried  most  extensively  for  foundation 
material  and  macadam.  Many  of  its  beds  are  particularly 
well  adapted  for  the  production  of  the  latter.  The  lower  beds  usee. 
will  furnish  very  large  blocks  of  handsome  and  durable  dimen- 
sion stone,  and  it  seems  probable  that  in  the  near  future  there 
will  be  a  considerable  industry  producing  such  material. 

The  Keokuk  Limestone  of  the  general  section  has  workable 
beds  of  a  semi-crystalline  fossiliferous  stone  which  is  hand- 
some, takes  a  fair  polish,  and  is  probably  durable.  Large  blocks 
are  obtainable  from  these  beds. 


THE  LOWER  SILURIAN  STONE. 

From  the  Keokuk  to  the  Trenton  formation  no  economic- 
ally important  stone  occurs.  In  the  Trenton  are  some  thick 
beds  of  semi-crystalline,  highly  fossiliferous  limestone,  which 
will  furnish  an   excellent  dimension  stone.     Many  of  the  Tren- 

_      -      Defects  of   Tren- 
ton beds  which  appear  to  be  serviceable,  are,  however,  unfit  for    ton  stone. 

use  in   building,  owing   to  a  structural    peculiarity  by  reason  of 

which  the  stone  suffers   rapidly  under  the   influence  of  weather. 

On  exposure  it  becomes  thoroughly  honey-combed  and,  in  this 

condition,  it  is  frequently  used  for  ornamental  purposes  about 

lawns  and  gardens. 

From  beneath  the  Trenton   Limestone,  in  the  western  part  of 

the  county,  the  First  Mas^nesian  Limestone  crops  out  and  expo-Fim    Magnesian 

•^  '  ^  ^  ^         Limestone. 

ses  some  heavy  beds  of  beautifully  colored  stone.  The  more 
crystalline  of  these  will  furnish  a  good  dimension  stone,  but  the 
greater  part  of  the  beds  exposed  seem  prone  to  a  rapid  submis- 
sion to  the  action  of  the  weather.   , 

Beneath  the  First  Magrnesian  Limestone  there  are  occasionallv 
exposed,  in  the  extreme  western  part  of  the  county,  bods  of 
the  Saccharoidal  Sandstone  which  are    capable  of  furnishing,  as  saocbaroidai 

^  ^  Sandstone. 

they  do  at  Pacific  and  Crystal  City,  the  highest  grade  of  sand 
for  glass  making. 

The  following  table  shows  the  geological  distribution  of  the 
different  quarries.  Each  individual  opening  known  to  have  been 
worked  in  1889  is  included  and  the  quarries  are  assigned  to  for- 
mations according  to  Shumard*s  classification. 
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Tablr  Showing    thb  Gkological  Distribution  of  Activb  Stone  Quar- 
RIK8  IN  St.  Louis  City  and  County,  for  the  Ykar  1889. 


KIND     OF 

product. 

KT.      LOUIS 
LIMESTONE. 

67 

KEOKUK. 

BURLINGTON. 

TRENTON. 

FIRST    MAG- 
NKSIAN. 

stone 

8 

0 

0 

1 

LIME 

2              1             0 

I 

10 

0 

Plant  of  quarries. , 


Blaff£quarrie8. 


A  DESCRIFnVE  LIST  OF  STONE  QUARRIES. 

The  following  descriptive  list  gives  what  general  information 
the  writer  could  obtain  relating  to  the  individual  stone  quarries. 
It  is  meant  to  be  used  in  connection  with  other  parts  of  the  pa- 
per, such  as  the  maps,  where  the  geological  and  geographical 
location  of  quarries  is  shown,  the  table  of  analyses,  where  the 
composition  of  numerous  beds  of  limestone  is  exposed,  and  the 
statistical  tables,  where  the  character,  amount  and  value  of  the 
product  of  the  quarries  is  given. 

A  comparatively  small  amount  of  machinery  is  used  at  the  St. 
Louis  quarries.  Many  of  the  quarries  are  small,  shallow  open- 
ings, worked  for  macadam  and  foundation  stone,  without  the  aid 
of  any  machinery.  Some  of  the  large  and  deep  quarries  have  a 
steep,  winding  road  to  the  surface,  up  which  all  the  product  is 
hauled  in  wagons,  and,  as  many  of  these  quarrieb  have  a  natural 
drainage  through  subterranean  passages,  it  is  possible  to  dispense 
with  pumping  machinery.  A  class,  including  a  large  number  of 
quarries,  is  the  bluff  quarry,  which  are  opened  along  the  face  of 
old  river  bluffs,  as  open  cuts.  Here,  for  the  production  of  stone 
for  common  uses,  machinery  is  not  necessary.  Many  of  these 
quarries  are  to  be  found  along  the  bluffs  of  the  Mississippi  river, 
where  railroad  facilities  are  close  at  hand.  Most  of  their  output, 
however,  goes  to  a  local  market,  and  is  hauled  to  its  destination 
in  wagons.  Similarly  situated,  but  without  an  immediate  local 
market,  are  the  quarries  near  Vigus,  in  the  old  bluffs  of  the  Mis- 
souri river.  These  latter  quarries  aim  to  produce  dimension 
stone,  and  such  stone  can  be  shipped  by  rail  from  here  at  a 
profit. 


LADD.]  ST.  LOUIS    GLATS,  STONES   AND   LIMES.  41 

The  workinff  of  the  thick  lower  beds  of  the  St.  Louis  forma- use  of  channeling 

^9  n        .      J       machines. 

tion  into  dimension  stone,  for  which  they  seem  to  be  well  suited, 
calls  for  channeling  machines.  A  few  of  these  are  now  in  use, 
and  it  is  probable  that  they  will  be  more  extensively  introduced 
in  the  near  future. 

The  distribution  of  quarries,  excepting  those  in  the  river  bluffs, 
seems  to  be  determined  largely  by  the  thickness  of  the  stripping 
which  is  found  above  the  workable  stone.  The  stripping  is  com- 
posed of  the  Loess  clays  and  sands,  the  Drift  (sand  and  pebbles), 
residual  clay  and  decomposing  limestone. 

The  illustration  opposite  this  page  is  of  a  series  of  quarries  in 
the  bluff  along  the  Mississippi  river.  This  bluff  is  included  in 
the  cross  section  printed  on  page  74  in  connection  with  the  lime 
analysis,  and  one  of  the  quarries  shown  is  that  of  Martin  Lorentz,  Biaif  quarries, 
where  a  section  was  sampled  from  summit  to  base  for  analysis, 
the  results  of  which  are  given  under  analysis  numbers  24  to  42, 
inclusive.  The  general  character  of  the  beds,  the  amount  of 
stripping  and  the  manner  of  working  the  quarry  are  shown  in 
this  illustration. 

The  illustration  opposite  the  next  page  is  intended  to  show  the 
general  features  of  one  of  St.  Louis'  largest  sunken  quarries. 
The  view  is  of  the  south  end  of  the  quarry,  and  shows  the  stripping,  sunken  quarries, 
the  crushing  machines  with  the  wagons  below  it  receiving  their 
load  of  crushed  stone,  the  building  containing  the  engine  room, 
etc.,  and  the  heaps  of  riprap  and  macadam  lying  about  in  the 
quarry. 

In  the  sections  which  are  given  are  descriptions  of  the  impor- 
tant or  striking  features  of  all  the  exposed  beds  at  a  quarry.  It 
is  evident  from  a  study  of  these  sections  that  a  considerable 
variety  of  products  for  a  quarry  is  necessary.  Usually  only  a  information  in 
few  beds  at  any  quarry  are  suitable  for  dimension  work,  except 
the  lighter  kinds,  such  as  window  sills,  etc.  Other  beds  are  used 
for  macadam,  paving,  riprap,  building  stone,  etc.,  according  to 
their  qualities  and  adaptability  to  the  production  of  a  given  class 
of  material.  It  will  be  seen  in  the  following  descriptive  list  that 
the  product  of  the  individual  stone  quarries  is  generally  of  a  very 
varied  character. 
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prod  act. 


M 


Section. 


Location. 


THE  QUARRIES  IN  ST.  LOUIS  CITY. 

All  of  the  quarries  within  the  city  limits  are  in  the  St.  Louis 
Limestone  formation. 

Albernaciiis^  Franks  and  Adam  Kern  (L,  17 ) : —  Mr.  Alberna- 
cius  and  Mr.  Kern  operate  small  quarries  in  the  bluff  immedi- 
ately adjoining  Mr.  Lohrum's  quarry.  The  product  consists  of 
macadam,  paving  and  dimension  stone.  These  quarries  have 
been  worked  eighteen  and  nine  years  respectively. 

Allen^  E.y  and  Knaus  and  Willis  (J,  19):  — These  quarries 
joining  each  other,  are  situated  about  a  fourth  of  a  mile  south  of 
Meramec  street  and  just  west  of  the  Iron  Mountain  and  South* 
em  railvvay  tracks.  The  product  consists  mostly  of  dimension 
and  building  stone.  The  quarries  are  in  the  face  of  an  old  river 
bluff. 

Following  is  the  section  here,  in  descending  series:  — 

FBBT.     INGHB8» 

1 .  stripping 6 

2.  Limestone,  gray,  fine  grained,  in  six  inch  layers 2 

3.  Limestone,  gray,  fine  grained,  compact 2  6 

4.  Limestone,  gray,  fine  grained,  compact 6 

5.  Limestone,  dark  gray  to  drab,  fine  grained 1  S 

6.  Limestone,  light  gray 6 

7.  Limestone,  light  gray 1 

8.  Limestone,  very  thin  layers 5 

9.  Limestone,  thin  layers,  with  shale  partings 2 

10.  Limestone,  gray,  compact 1 

11.  Limestone,  gray,  flue  grained,  in  two  layers 3  6 

12.  Limestone,  dark  gray,  rather  coarsegrained 2  6 

13.  Limestone,  brownish,  impure,  thin  layers 10 

14.  Limestone,   inaccessible,  in   beds  six  to  thirty-six  inches 

thick 6  2 

16.  Limestone,  thin  layers,  jointed  and  weathered 7 

16.  Limestone,  gray,  fine  grained,  in  three  layers 5 

17.  Limestone,  gray  and  brown 2  6 

18.  Limestone,  gray,  ttne  grained,  in  two  twelve  inch  layers..  2 

19.  Limestone,  gray,  carries  thin  layers  of  chert 3 

20.  Limestone,  gray,  fine  grained,  in  two  twelve  inch  layers..  2 

21 .  Limentone,  dark  gray,  fine  grained 6 

Total  thickness  of  rock 67  3 

Baldwin,  Henry  (1,20)  : —  Mr.  Buklwin's  quarry  is  situated  be- 
tween Itaska  and  Maeder  streets,  east  of  Pennsylvania  avenue.   It 
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has  been    worked  continuously  since  1872,  when  it  was  opened. 
The  product  is  mostly  building  and  dimension  stone.  The  quarry  Product, 
is  two   hundred    and   thirteen    feet    long,  by   one   hundred  and 
thirty  feet  wide,  and  exposes  the  following  columnar  section,  in 
descending  series:  — 

FsBT.    Inches. 

1.  Loess 15 

2.  Residnary  clay  mixed  with  the  gravel  of  the  drift 12 

8.  LimestODe  partially  decomposed 5         10 

4.  Limestone,  gray  and  brown,  siliceors,  coarse-grained,  con- 
tains patches  of  calclte,  and,  at  the  top  and  bottom  cone  re-  Section, 
tions  of  chert 7 

6.  Limestone,  gray,  very  coarse-grained,  crystalline  and  fos- 

siliferons 8 

6.  Limestone,  gray,  fossilferous  in  two  or  more  layers 2  6 

7.  Limestone,  gray,  coarse-grained,  in  two  or  more  layers 4  6 

8.  Limestone,  gray,  fine  and  coarse  in  grain  in  many  layers. . .     6 

Total  thickness  of  rock 26  1 

Bambrick'Bates  Construction  Co.<,  First  Quarry  (N,  9-2) :  — 

This  quarry  is  situated  on  Madison  str    c  ,  between  Main  and 
Second  streets.     It  was   opened  in    1867,  and  has,  since,  been  Location, 
worked  continuously.     It  is  three  hundred  feet  long,  one  hun- 
dred and  twenty  feet  wide,  and  eighty  feet  deep.     Stone  for  all 
common  purposes  is  quarried. 

Bambrick'Bates  Construction  Co,^  Second  Quarry  (li^  9):  — 
This  quarry  occupies  about  one-half  the  block  between  Clinton, Location. 
Madison,  Main   and  Second  streets.     It   was  opened   in    1886, 
and  producer  stone  for  all  common  purposes. 

The  following   columnar   section   is   exposed,  in   descending 
series:  — 

Fbbt.   Ikchbs. 
1.  Residuary  clay  and  soil 3 

3.  Limestone,  weathered  and  decomposing 9 

8.  Limestone,  gray  to  brownish,  fine  and  coarse  grained ....  1  8 

4.  Limestone,  gray,  coarse  grained,  in  five  or  six  layers 2  10 

5.  Limestone,  gray,  fine  grained,  cherty 1  2 

6.  Limestone,  nearly  white,  very  siliceons 1  2 

7.  Limestone,  dark  gray,  coarse,  sub-crystalline 1  4 

8.  Limestone,   dark  gray,  coarse,    numerous  cavities  lined 

with  calcite  crystals 2  8 

9.  Shale  and  limestone  in  thin  layers 7 

10.  Limestone,  gray,  fine  grained 3  6 

11.  Shale  and  limestone  in  thin  layers 5 


Section. 


44  BULLETIN,    MISSOURI   GEOLOGICAL   SURVEY. 

FSBT.     IM0HK8 

12.  Limestone,  gray,  vary-grained I  8 

18.  Limestone,  gray,  fine  grained" •• 1  8 

14.  Limestone,  gray,  coarse  grained,  fossiliferous 1  3 

15.  Limestone,  gray,  coarse   grained,  fossiliferous,  in  several 

layers 4  10 

16.  Limestone,  lavender,  very  fine  grained,  chert  concretions, 

two  layers 1  8 

17.  Limestone,  dark  gray,  fine  grained 4 

18.  Limestone,  brown  and  lavender,  coarse  grained,  crystal* 

line,  in  three  layers 2 

19.  Limestone,  brownish,   coarse  grained,  three  layers 1 

Total  thickness  of  rocl? 87  9 


Location  and 
product. 


Section. 


Bamett^  Wm.  H.  (J,  12)  :  —  Mi*.  Barnett  has  a  quarry  which 
is  situated  just  south  of  Bernard  and  east  of  Cardinal  avenues. 
It  was  opened  in  1889.  The  product  consists  of  macadam,  pav- 
ing, dimension  stone  and  riprap.  The  quarry  is  about  three 
hundred  and  twenty-five  feet  long  by  three  hundred  feet  wide. 
The  stripping  of  Loess  has  been  removed  and  made  into  bricks. 
It  is  soon  to  be  worked  on  a  much  larger  scale  than  it  is  ut 
present. 

The  following  section,  in  descending  series, was  obtained  here : — 

Feet.     Inches. 

1.  Limestone,  decompoHing 8 

2.  Limestone,  gray,  uniform  grain,  contains  corals 3  l 

3.  Shale,  very  noft 6 

4.  Limestone,  gray,  fine  grained,  calclte  veins 6 

5.  Limestone,  gray,  crystalline,  varying  in  texture 3  8 

6.  Limestone,  gray,  in  two  layers,  calclte  veins,  fossiliferous.  8  4 

7.  Limestone,  gray,  varying  in  texture,  concretionary  at  bot- 

tom, upper  four  or  five  feet  coarse  grained  and  fossilifer- 
ous      6 

8.  Limestone,  dark  gray,  concretionary 4^ 

9.  Limestone,  light  drab,  uniform  fine  texture 7 

10.  Limestone,  light  drab,   very  fine    grained,    concretionary 

near  top 1            4 

11.  Limestone,  very  dark  drab,  fine  grained,  calcite  veins 7 

12.  Limestone,  dark  gray,  concretionary 8 

13.  Limestone,  drab,  lithographic 

Total  thickness  of  rock 28  7i 


The  beds  have  a  slight  eastei-ly  or  north-easterly  dip. 
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BrocksniUh^  H,  (C.  14): — Mr.  Brocksmith  has  a  quarry  at 
Clifton  Heights,  just  north-west  of  the  Missouri  Pacific  Railway  Lo4»tion^and 
station.  It  was  opened  about  thirty-five  years  ago,  and  has  been 
worked  by  the  present  owner  for  the  last  eight  years.  The 
product  consists  of  paving,  macadam,  building  stone  and  a  little 
dimension  stone,  in  the  quarrying  of  which  two  machine  drills 
are  used.  The  quarry  is  about  one  hundred  feet  long  by  thirty- 
five  feet  wide.  The  stripping  of  Loess  is  disposed  of  by  mak- 
ing bricks  of  it. 

The   following   section,    in   descending  series,   was   obtained 
here :  — 

Fist.   Inches. 

1.  Loess,  lower  two  feet  gravel 10-30 

2.  Limestone,  decomposing  and  weathered 6  6 

3.  Limestone,  gray,  soft,  in  three  ten  inch  layers 3  6 

4.  Limestone,  gray,  fine  grained,  soft 8 

5.  Limestone,    gray,    soft,   weathers    into   two  twelve  inch  Section. 

layers 3 

6.  Limestone,  light  gray,  compact,  yellowish  when  weathered, 

In  four  to  six  inch  layers 9 

Total  thickness  of  rock 20  8 

ByrneSy  Thomas  (J,   10):  —  Mr.  Byrnes  has  a  small  quarry 
which  is  situated  on  Magazine  street,  just    east  of    Mr.    Cav-^JSJuct.*'*^ 
anaugh's  quarry.     The  product  is  small  and  consists    mostly  of 
building  stone. 

Cavanaughy  T,  E,  (J,  10):  —  Mr.  Cavanaugh  has  a  quarry 
which  is  situated  on  the  south-east  corner  of  Magazine  street  „ 
and  Garrison  avenue.  It  was  opened  about  twenty-three  years 
ago.  The  product  consists  of  building  stone,  paving  stone  and 
macadam.  One  three-inch  IngersoU  drill  is  used.  The  stone 
is  hauled  to  the  surface  in  wagons,  up  an  inclined  road. 

The    following    section,   in   descending  series,  was  obtained 
here : — 

FBBT.    INOHBS. 
1.   Loess 10-U 

2.  Limestone,    gray,    even  textnred,  good  dimension  stone, 

in  four  layers,  from  twenty  to  thirty  inches  thick 8  C 

8.  Limestone,  weathers  into  layers  about  ten  inches  in  thick- 
ness   • 5  Section. 

4.  Limestone,  gray,  soft,  weathers  into  a  thirty  inch  top 
and  an  eighteen  inch  bottom  layer 4 
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Seotion. 


fbbt.  Ivgbbs. 

5.  Limestone,  light  gray,  compact,  divides  in  places  into  two 

layers.  The  upper  one  is  six  and  a  half  feet  thick,  and 
has  numerous  concretions  of  chert  arranged  along  a 
bedding  plane.  The  lower  one  is  three  and  a  half  feet 
thick,  and  is  marked  with  stylolites 10 

6.  Limestone,  very  dark  gray,  fine  grained,  but  not  uniformly 

so 1 

7.  Limestone,  light  gray,  compact  in  two  layers 10 

8.  Limestone,  dark  gray,  compact,  soft 1  6 

9.  Limeslone,  light  gray,  soft,  in  four  layers 8  6 

Total  thickness  of  rock 89  4 


Location  and 
prod  act. 


Section. 


Devereux  and /Sons  (G^T)  :  — The  quarry  operated  by  this  firm  is 
situated  on  Marcus  arenue,  between  Osage  and  Loraine  streets. 
Building  stone  is  the  chief  product.  The  quarry  was  opened  in 
1870.  It  is  about  one  hundred  and  twenty-five  feet  long,  seven- 
ty-five feet  wide,  and  exposes  the  following  columnar  section,  in 
descending  series:  — 

Fbbt.   Inches 

1.  Loess,  drift,  residuary  clay  and  decomposin;;  limestone ....     5-20 

2.  Limestone,  light  p^ay,  even  grained,  in  three  to  five  layers, 

of  which  the  upper  ones  are  very  fossiliferous 4 

3.  Limestone, drab,  fine-grained,  brittle,  fossiliferous,  in  layers 

from  three  to  ten  Inches  thick 5 

4.  Limestone,  drab,  fine  grained,  brittle,  calcite  veins,  fossil- 

iferous, several  layers 4 

6.  Limestone,  banded  gray  and  brown,  coarse  grained 2 

6.  Limestone,  drab,  fine  grained,  darls  colored  chert  concre- 

tions and  layers 1  2 

7.  Limestone,  verydarkgray,  calcite  patches,  chert  concretions    2  1 

8.  Limestone,  lavender,  very  fine  grained  and  compact,  brittle, 

lithographic,  in  four  layers  two  to  seven  inches  thick....     1  6 

9.  Limestone,  gray,  rather  coarse  grained I  2 

10.  Limestone,  gray,  fine  grained 1  2 

11.  Limestone,  dark  gray,  in  three  to  five  layers 2  4 

Total  thickness  of  rock 24  6 


Location. 


Engleman^  A.  0,  (M,  15)  : — Mr.  Englemau  has  a  quarry 
which  is  situated  at  the  foot  of  North  Trudeau  street,  west  of 
the  Missouri  Pacific  railway  tracks.  It  was  opened  in  1870,  and 
for  ten  years  was  quarried  for  the  purpose  of  producing  lime. 
It  is  about  two  hundred  and  fifty  feet  long  and  one  hundred  and 
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twenty-five  feet  wide.     The  product  now  consists  of  dimension 
and  building  stone,  macadam  and  paring.     Two  Ingersoll  drills  Product, 
and  a  channeling  machine  are  in  use.     Stone  is  handled   by  der- 
ricks. 

The    following   section,    in  descending  series,   was    obtained 
here :  — 

Fkbt.  Inchbb. 

1.  Clay  and  decomposiDi;  limestone 16 

2.  Limestone,  tliin  weathered  bed? 17 

8.  Limestone,  gray,  hard,  compact 2  8 

4.  Limestone  in  thin  layers 10 

5.  Limestone,  gray,  hard,  concretionary 10 

6.  Limestone,  greenish,  soft,  chloritic 2  6 

7.  Limestone,  grayish,  in  thin  layers 10 

8.  Shale 4-6 

9.  Limestone,  dark  gray,  fine  grained 8 

10.  Limestone,  light  gray,  fine  grained,  stylolites  at  top 3  6 

11.  Limestone,  white,  coarse  grained,  semi-crystalline 2 

12.  Limestone,  white,  lithographic 2 

13.  Limestone,  gray,  rather  coarse  grained,  much  jointed 1  Section. 

14.  Limestone,  gray,  fine  grained,  hard,  compact 4 

15.  Limestone,  light  gray,  fine  grained 1  8 

16.  Limestone,  yellowish  4 

17.  Limestone,  very  light  gray,  fine  grained,  compact 1  6 

18.  Limestone,  gray,  fine  grained,  compact,  in  two  two  foot 

layers . .  4 

19.  Limestone,  light  gray,  chert  concretions 4 

20.  Limestone,  light  gray,  lithographic,  much  jointed l 

21.  Limestone,  light  gray,  lithographic 6 

Total  thickness  of  rock 50  10 

Eyermariy  (?.,  Estate^  First    QuaiTy  (I,  20): —  This  quarry 
is  situated  east  of  Virginia  avenue,  near  Maeder.     The  product  Location  and 
is  mostly  building  stone,  but  a  little  dimension  stone,  macadam    ^'^  ^^^' 
and  paving  stone,  is  quarried.     The    quarry  has  been  worked 
since  1882.     It  is  about  ninety  feet  wide  and  three  hundred  and 
twenty  feet  long. 

The  following    section,  in    descending    series,    was    obtained 
here : — 

Febt.    Inciibs. 

1 .  Loess 6-18 

2.  Residuary  clay,  mined  with  the  gravel  of  the  drift 1  g    . 

8.  Limestone,  partially  decomposed 2 

4.  Limestone,  light  gray,  fine  grained 3  6 
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8e«tiOB. 


Fbst. 
5.  Limestone,  gray,  coarse  and  fine  grained, few  fossils,  several 

layers 5 

%.  Limestone,  gray,  compact,  siliceous 5 

7.  Limestone,  gray,  numerous  concretions  of  chert 1 

8.  Limestone,  dark  gray,  fine  grained,  compact  and  hard  in 

two  layers 4 

9.  Limestone,   lavender,    very   fine  grained,   and   compart, 

brittle,  calclte  veins 1 

10.  Limestone,  very  dark  gray,  sub- crystal  line 1 

1 1 .  Limestone,  gray  and  yellow,  fine  grained,  siliceous 2 

12.  Limestone,  light  and  dark  gray,  cherty 

IS.  Limestone,  drab,  very  fine  grained 1 

14.  Shale,  greenish  blue,  sandy 

15.  Limestone,  gray  and  bluish,  fine  grained 1 

16.  Limefitone,  light  gray,  fine  and  coarse  grained '3 

17.  Limestone,  light  gray,  fine  grained 1 

18.  Limestone,  white  and  grayish,  fine  grained 2 

19.  Like  number  18,  but.  contains  much  chert 3 

Total  thickness  of  rock 40 


INCHBB. 


10 
5 
9 
1 

3-6 
2 
4 

10 
2 


product. 


LoCBtiOB. 


Section. 


JSyerman^  G.  (I,  13) : — Mr.  Eyerman  has  a  quarry  which  is 
situated  ou  the  corner  of  Carr  Lane  avenue  and  Rutger  street. 
It  was  opened  in  March,  1889.  The  product  consists  of  ma- 
cadam, paving,  building  and  dimension  stone. 

The  section  here  is  about  the  same  as  that  at  Christian  Pie- 
pers  quarry,  given  on  p.  58. 

Friederichs^  Jacob  (I,  20)  : —  Mr.  Friederichs  has  a  quarry  sit- 
uated at  the  intersection  of  Minnesota  avenue  and  Maeder  street, 
which  was  opened  about  seven  years  ago.  The  quarry  is  rec- 
tangular in  shape,  is  about  sixty  feet  long  by  fifty  feet  wide, 
and  is  drained  by  a  subterranean  channel. 

The  following  section,  in  descending  series,  was  obtained 
here:  — 

Feet.    Inches. 

1.  Soil  aud  Loess 8-16 

2.  Gravel  and  residuary  clay 16 

3.  Limestone,  partially  decomposed 2-6 

4.  Limestone,  light  gray,  soft 8 

5.  Limestone,   light  gray,  several  layers  interstratifled  with 

chert 4  4 

6.  Limestone,  light  gray,  in  thin  layers,  calcite  veins ,     7 

7.  Limestone,  very  light  gray,  chert  concretions  and  layers 

near  the  top 1  3 
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Feet.    Ihchbb. 

8.  Limestone,  brownisb,  siliceons,  ntinieroafl  chert  coocretiODS 

and  layers  near  the  top  and  bottom 5 

9.  Limestone,    gray,    foseillferous,    coarse  grained,  in  two 

layers 8  8 

10.  Limestone,  gray,  fossillferous,  calcite  veins 1  ^  *^'** 

11.  Limestone,  light  gray,  coarse  grained,  several  layers 6 

12.  Limestone,  light  gray,  fine  grained,  soft,  two  layers 3 

Total  tbiclcness  of  rock 8G  9 

Fruin^  Bambrick&  Co.,  First  Quarrj'  (H,  12): — This  quarry 
is  situated  at  the  junction  of  Cabanne  avenue  and  Papin  street,    product.*" 
There  are   two  shallow  openings,  one  on  each  side  of  the  Mis- 
souri Pacific    railway.     Work  was  beorun  here  about  two  years         ' 
ago,  and   has   consisted  mainly  of   the  removal  of  stone  for  the 
production  of  macadam. 

Fruin^  Bambricki&  Co.y  Second  Quarry  (C,  14)  ; — This  quarry 
is  situated  on  the  **  Frisco"  railway  at  Clifton  Heights.  The 
product  consists  mostly  of  macadam  and  building  stone.  Some 
paving  is  also  produced. 

The  following  section,  in  descending  series,  wjis  obtiiined 
here : — 

Fbet.    Inchbb. 

1.  Loess 80 

2.  Limestone,  much  broken  and  more  or  less  decomposed 10  4 

3.  Limestone,  gray,  fine  grained,  compact,  in  three  ten  icch 

layers 2  6 

4.  Limestone,  gray,  full  of  dark  colored  flinty  concretions ....  6       Section 

5.  Limestone,  gray,  soft,  occasional  chert  concretions 10 

6.  Limestone  (covered  with  debris) 2 

7.  Limestone,  light  gray,  compact,  in  two  layers  each  thirty 

inches  thick 5 

Total  thickness  of  rock  21  2 

Fruin,  Bambrick   c6    Co.,     Third    Quarry    (I,    13) :— This 
quarry  is  situated  on  the  south-east  corner  of  Grand  and   Chou- Location, 
teau  avenues.     Work  was  begun  by  the  present  operators  in  iMay , 
1890,  with  the  intention  of  producing  paving  stone,   macadam 
and  rubble.     But  little  work  has  been  done  as  yet. 

The   following  section,    in  descending    series,  was  obtained 

here : — 

4 


Section. 
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FBBT. 

1.  Loess 8 

2.  Limestone,  weathered  in  thin  layers 20 

8.  Limestone,  yellow,  soft  and  shaly 

4.  Clay,  yellow,  soft,  laminated 

5.  Clay  carrying  flinty  nodules 

6.  Shale,  green,  soft 

7.  Limestone,    bluish   gray,  very  fine  grained,  compact,  in 

two  layers,  respectively  three  feet  and  a  foot  and  a  half 

thick 4 

i.  Limestone,  gray,  in  six  to  ten  inch  layers 4 

9«  Limestone,  gray,  rather  coarse  grained,  in  two  eighteen 

inch  layers 8 

10.  Limestone,  gray,  hard,  compact. 5 

Total  thickness  of  rock 88 


IHOHXS. 


2 
6 

4 
6 


Avocation  and 
product. 


•• 


Fruin,  Bambrick  &  Co.y  Fourth  Quarry  (H,  12):  — This 
quarry  is  situated  near  the  junction  of  Cabanne  and  Chouteau 
avenues.  The  product  consists  of  macadam,  paving,  building 
stone  and  rubble.  The  quarry  is  about  thirty-five  feet  deep. 
There  is  a  thin  stripping  of  loess  and  decomposing  limestone. 

Orundj  Louis  (K,  19)  :  —  Mr.  Grund  has  a  large  quarry 
which  is  situated  west  of  the  Iron  Mountain  and  Southern  rail- 
way track,  near  Meramec  street.  The  quarry  is  two  hundred 
feet  long  and  sixty  feet  deep.  The  product  consists  of  macadam, 
building  stone  and  paving.  The  quarry  is  in  the  same  bluff  as 
the  Work  House*  quarry  and  the  sections  at  the  two  quarries 
are  very  similar. 

Heman  Bros,  {O,  10): — This  firm  has  a  quarry  which  is 
situated  in  the  block  west  of  Main  Street  and  south  of  Brooklyn. 
Stone  for  most  all  the  common  uses  is  produced.  Following  is 
the  columnar  section  made  at  the  quarry,  in  descending  series :  — 

Feet.  Inches. 

1.  Soil,  loess  and  decomposing  limestone 4-12 

2.  Limestone,  in  thin  layers 4 

8.  Limestone,  in  two  beds  (Inaccessible) 8  9 

4.  Shale,  greenish,  alternating  with  limestone 1  8 

6.  Limestone,  gray  to  bluish,  fine  grained 1  8 

6.  Limestone,  gray,  vary-grained,  cherty  in  upper  part 2 

7.  Shale,  greenish,  with  nodules  of  limestone 4 

d.  Limestone,  dark  gray,  rather  coarse  grained 8  10 

9.  Limestone,  light  gray,  shaly 2 

♦  For  note  see  p.  62. 
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Fbbt.   Imghbb. 

10.  Limestone,   light  gray,  floe   grained,   occasional  concre- 

tions of  chert .,.     1  9 

11.  Limestone,  gray,  fine  grained 1  6 

13.  Limestone,  gray,  coarse  grained  crystalline 1 

18.  Limestone,  drab,  shaly a. 8 

14.  Limestone,  gray  to  white,  fine  grained,  cherty 2  1 

15.  Limestone,  gray  and  brownish,  in  beds  from  one  to  six 

Inches  thick 7  6 


Seetion. 


Total  thickness  of  rock 88  7 

« 

Hogan^  E,  W.  (K,  6)  :  — Mr.  Hoganhas  a  quarry  which  adjoins 
the  Perkinson  Second  Quarry  on  the  Eleventh  street  side.     The  Location  w^d 
product  consists  of  macadam,  building  stone  and  paving.     Stone 
is  hoisted  from  the  quarry  by  derricks. 

The  section  is  the  same  here  as  that  at  the  latter  quarry. 

Hogariy  M.  (L,  7):  — Mr.  Hogan  has  a  quarry  on  Penrose        •• 
south  of  Blair  avenue.     The  product  consists  of  macadam. 

Following  is  the  section  in  descendiu<r  series :  — 

Fbbt.   Inches. 

1.  Loess 20 

2.  Limestone,  gray,  floe  grained,  compact,  in  three  thirty- 

six  inches  layers t 9 

«•  B^ale 1-8   section. 

4.  Limestone,  gray,  flne  grained 1  8 

6.  Limestone,  thin  beds,  in  some  places  two  to  three  feet 

thick,  in  others  two  to  six  inches  thick 15 

Total  thickness  of  rock 25  10 


Hogan  and  Moran  (J,  9):  —  This  firm  has  a  quarry  which  is 
situated  at  the  north-east  corner  of  Magazine  street  and  Garri- Location, 
son  avenue.  It  was  opened  fifty-one  years  ago,  and  was  worked 
by  R.  Kingen  for  seventeen  years.  Mr.  Hogan  then  worked  it 
for  twenty-five  years  when  it  went  into  the  hands  of  the  pre- 
sent firm  which  has  since  operated  it  continuously.  The  prod-  Product, 
uct  consists  of  macadam,  building  stone  and  paving.  Stone  is 
loaded,  in  the  quarry,  into  movable  wagon  beds,  hoisted  to  the 
surface  and  delivered  to  the  wheels  of  the  truck. 

The  upper  part  of  the  section  is  the  same  as  that  at  Cava- 
naugh's,  as  given  above.  The  entire  section  is  as  follows,  in  de- 
scending series :  — 


Seotlon. 
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Fbst.  Imghbs. 

1.  Limestone,  same  as  at  Cavanaugh'^ 39  4 

2.  Limestone,  gray  to  drab,  hard,  crystalline 3 

3.  Limestone,  full  of  chert  concretions 10 

4.  Limestone,  light  gray,  hard,  considerably  faulted 4 

5.  Limestone,  drab,  lithographic,  considerably  faulted 2  6 

6.  Limestone,  light  gray,  cherty,  lithographic,  in  three  layers    6 

7.  Limestone,  dark  gray,    siliceous,    splits  easily,  in    three 

layers 2         10 

8.  Shale,  greenish,  very  persistent 2-4 

9.  Limestone,  gray,  hard,  fine  grained,  compact,  in  two  layers    5 

Total  thickness  of  rock 63  9 


Location  and 
product. 


Section. 


EenipJ^  Conrad  (I,  20)  :  —  Mr.  Kempf  has  a  quarry  situated 
next  to  Mr.  Friedericks,  which  was  opened  in  1883.  Dimension 
and  building  stone,  and  macadam  are  produced.  The  quarry  is 
drained  by  a  subterranean  stream.  It  is  about  one  hundred  and 
eighty  feet  long  by  on6  hundred  feet  wide,  and  exposes  the  fol- 
lowing columnar  section,  in  descending  series: — 

Feet.  Inches. 

1.  Loess 10-20 

2.  Residuary  clay,  mixed  with  the  gravel  of  the  drift 18 

8.  Limestone,  partially  decomposed  6 

4.  Limestone,  drab,  uniform  fine  grained,  highly  fossiliferons, 
in  two  and  sometimes  three  layers 5 

6.  Limestone,  gray  and  light  brown,  chert  layers  and  concre- 
tions      3 

6.  Limestone,  light  gray,  uniform  fine  grained 1  2 

7.  Limestone,  dark  and  light  gray,  rather  fine  grained,  quite 

hard 1 

8.  Limestone,  gray,  coarse  grained,  in  three  layers 1 

9.  Limestone,  darii  gray,  coarse  grained,  fossiliferons 4 

10.  Same  as  number  9 

11.  Limestone,   gray,   coarse  and   fine  grained,  iu  a  variable 

numijer  of  layers 3 


10 
8 

10 
6 


8 


Total  thiclvness  of  roclv 27 


8 


Location  and 
product. 


Eern^  Adam :  —  See  Albernacius, 

Kinealy  and  /Sons  (K,  7)  : — This  firm  has  a  quarry  which  is 
situated  in  the  block  between  Florissant,  Twenty -second,  Pen- 
rose and  Angelica  streets.  It  was  opened  in  the  spring  of  1889. 
Biiildinir  stone,  curbing  and  macadam  are  the  chief  products. 
The  quarry  is  about  sixty  feet  long,  fifty  feet  wide  and  exposes 
the  following  columnar  section,  in  descending  series:  — 
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FXST.     INGHB8. 

1 .  LoesSj  drift  and  decomposing  limestone 26 

2.  Limestone,  lavender,  fine  grained,  very  fossiliferous 1 

8.  Limestone,  grav,  coarse  grained,  crystalline 1  6 

4.  Limestone,  gray  to  lavender,  coarse  grained  in  several 

layers 4  Section. 

5.  Limestone,  gray  to  drab,  fine  grained,  very  fossiliferous. . .     2  6 

6.  Limestone,  gray  and  lavender,   fine  and  coarse  grained, 

in  layers  from  two  to  ten  inches  thick 6  6 

Total  thickness  of  rock 15  6 


Kuans  and  Willis  (J,  19):  —  See  Allen. 

Krug  and  Zesch  (I,  20) :  — This  firm  has  a  quarry  at  the  cor- 
ner of  Minnesota  and  Delor  avenues.  It  was  first  worked  in  product 
1869.  The  output  consists  of  macadam,  paving,  building  stone 
and  **  furnace  rock.'*  The  quarry  is  drained  by  a  subterranean 
stream.  It  is  about  two  hundred  feet  long,  one  hundred  feet 
wideband  exposes  the  following  vertical  section,  in  descending 
series :  — 

FBST.     INOHXS* 

1.  Loess,  yellow  clay 5-20 

2.  Drift  (gravel)  and  residuary  clay 1 

3.  Limestone,  decomposed 8 

4.  Limestone,  very  siliceous 5 

5.  Limestone,  in  three  beds,  gray,  fine  grained,  lower  and 

upper  beds  rather  siliceous 8-4 

6.  Limestone,  in  two    beds,  almost    white,    rather    coarse 

grained,  suture  joints...   - 2  6 

7.  Limestone,  gray,  very  fine  grained,  compact,  brittle,  called 

«*  glass  ledge " 1  8       „     , 

*  Section. 

8.  Limestone,  darli[  gray  and  brown,  numerous  calcite  crystals, 

disintegrates  rapidly 1  10 

9.  Limestone,  gray,  compact I  2 

10.  Limestone,  in  thin  layers,  white  and  gray,  cherty 4 

11.  Limestone,  in  thin  layers,  white  and  gray 5 

12.  Limestone,  gray,  fine  grained,  chert  concretions  and  layers  4 
18.  Limestone,  gray,  coarse  grained,  siliceoas 4 

14.  Limestone,  gray,  coarse  grained 1           3 

15.  Limestone,  gray,  coarse  grained 4 

16.  Limestone,  gray,  coarse  grained,  fossiliferous 1           8 

17.  Limestone,  gray,  coarse  grained,  easily  disintegrated 7 

18.  Limestone,  gray,  rather  coarse  grained,  hard 1           8 

Total  thickness  of  rock 40  8 
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Location  and 
prodact 


L^hrum^  John  C.  (L,  17):  —  Mr.  Lohrum  has  a  quarry, 
situated  in  the  face  of  the  Mississippi  river  bluff,  near  the  foot 
of  Cahokia  street,  and  on  the  Iron  Mountain  &  Southern  rail- 
way. The  chief  product  is  macadam  and  building  stone  ;  but 
some  paving  and  dimension  stone  is  quarried.  The  section 
here  is  about  like  that  given  below,  at  Martin  Lorentz*  quarry, 
altliough  it  is  a  little  higher  in  the  series,  and  a  few  different 
ledges  come  in  at  the  base.  The  quarry  has  a  face  of  three 
hundred  feet  in  length.     It  was  opened  in  1883. 

Lorentz^  Martin  (L,  17):  —This  quarry  is  situated  by  the 
side  of  tbe  Iron  Mountain  &  Southern  railway  track,  near 
Cahokia  street.  It  is  one  of  the  series  of  quarries  which  are 
worked  in  the  face  of  the  Mississippi  river  bluffs,  and  may  be 
seen  in  the  illustration  on  page  41.  The  principal  product  is 
building  stone  and  macadam.  The  following  section,*  in  de- 
scending series,  shows  the  character  of  the  material  used: — 


Section. 


Fbet.   Inohss. 

1.  Loess,  the  stripping l(MsO 

2.  Drift  of  pebbles 1 

8.  Limestone  (Analysis    No.  20),  light  gray,  darker  towards 

top,  fine  grained 1  6 

4.  Limestone  (Analysis  No.  21),  like  No.  3 1  10 

5.  Limestone  (Analysis  No.  22),  light,  yellow  and  gray,  soft  8 

6.  Limestone  (Analysis  No.  23),  light  and  dark  gray,  varying 
texture,  compact,  brittle,  hard 2  10 

7.  Limestone  (Analysis No.  24),  gray,  fine  grained,  jointed..     2  6 

8.  Limestone  (Analysis    No.   25),   light  gray,   fine  grained, 

color  and  texture  somewhat  variable 2  6 

9.  Limestone  (Analysis    No.    26),   dull    gray   to  yellowish, 

harder  towards  base 4  2 

10.  Limestone  (Analysis  No.  27),  brownish  and  gray,  coarse 

grained,  shaly  near  top,  two  layers  varying  in  thickness    3 

11.  Limestone  (Analysis  No.  28),  like  No.  10 2  4 

12.  Limestone  (Analysis  No.  29),  dull  gray,  very  fine  grained.  5 

13.  Limestone  (Analysis  No.  30),  drab,  hard,  brittle,  iiihogrii- 

phic 11 

14.  Shale 1 

16.  Limestone  (Analysis  No.  31),  gray,  hard l) 

16.  Limestone  (Analysis  No.  32),  light  drab,  with  dark  bands.     1  10 

17.  Limestone  (Analysis  No.  33),  dark  gray,  carries  layer  of 

chert 3  11 


*  For  the  results  of  analyses  of  average  samples  of  the  beds  of  this  section, 
see  page  76. 


I«^D.]  ST.  LOUIS   CLAT89  STONES   AND   LIMES.  55 

Fbbt.   Ivohxs. 

18.  Limestone  (Analysis  No.  84),  light  drab,  fine  grained, 

layer  of  chert  three  feet  from  base  varying  in  thickness    8  2 

19.  Limestone  (Analysis  No.  85),  dark  gray,  geodes,  lined 

with  calcite  crystals 8 

20.  Limestone  (Analysis  No.  86),  light  .gray,  soft  chert,  con- 

cretions near  top 2 

21.  Limestone  (Analysis  No.  87),  gray,  coarse  grained 1         10    '  Bection. 

22.  Limestone  (Analysis  No.  88),  like  last,  bat  poorer  quality  10 
28.  Limestone  (Analysis  No.   89),   dark    gray  to    brownish, 

lower  sixteen  inches  cherty 4 

24.  Limestone  (Analysis  No.  40),  brown,  otherwise  like  No.  28    8  9 

25.  Limestone  (Analysis   No.  41),  drab,    hard,  brittle,  fine 

grained,  lithographic 1  6 

26.  Limestone  (Analysis  No.  42),  dark  gray,  coarse,  grained, 

hard,  in  three  ledges 8  4 

Total  thickness  of  rock 56  4 


Mohun^  Patrick  (I,  13): — Mr.  Mohun's  quarry  adjoins  that 
of  Christian  Piepers,  and  occupies  about  half  of  the  same  open- 
ingy  which  is  two  hundred  and  seven  feet  long  and  one  hundred         ^^ 
and  fifty  feet  wide.     Work  is  at  present  suspended. 

O^Mearay  John  B.^  First  Quarry  (F,  17) : — This  quarry  is  one 
of  three  which  are  conducted  by  Mr.  O'Meara.  It  is  situated  on  " 
the  south  side  of  Euclid,  and  on  the  west  side  of  Ashland  ave- 
nues. It  has  been  worked  since  1876.  The  product  consists  of 
dimension  stone,  paving,  macadam,  foundation  stone,  etc.  Steam  ^^^^^ 
saws  have  been  used  for  about  five  years,  and  at  present  a  chan- 
neling machine  is  in  use. 

The  outline  of  the  quarry  is  roughly  circular  at  the  surface, 
and  is  about  four  hundred  yards  in  circumference.  The  follow- 
ing section  in  descending  series,  is  exposed  : — 


Fbbt.    Inghbs. 

1.  Stripping,  Loess,  drift  and  decomposing  limestone 20 

2.  Limestone  (inaccessible) 10 

8.  Limestone,  gray,  jointed  in  fonr  layers 8  8 

4.  Limestone,  gray,  lithographic,  in  many  layers 11 

5.  Limestone,  gray  at  top,  growing  very  dark  downwards,  Section. 

containing  much  chert,  especially  at  the  top 2  6 

6.  Limestone,  gray,  fine  grained 10 

7.  Limestone,  dark  and  light  gray,  concretionary 8-5 

8.  Limes^ne,  gray,  uniform  texture,  best  dimension  stone 

.    in  quarry 2  9 


Section. 
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Fbbt.   Inohsb. 
9.  Limestone,  brownish,  coarse  grained,  fossiliferous,  several 

layers 8  9 

10.  Limestone,  gray  to  bluish,  fine  grained,  many  layers,  fos- 

siliferous       7  3 

11.  Limestone,  dark  gray,  fine  grained,  many  layers. 7  6 

12.  Limestone,  gray,  fine  grained,  fossiliferous,  numerous  cavi- 

ties    1  6 

18.  Limestone,  gray  to  brown,  coarse  grained 1 

14.  Limestone,  brownish,  quite  soft 1  4 

16.  Limestone,  dark  gray,  coarse  grained,  siliceous 1 

16.  Limestone,  dark  gray,  with  horizontal  streaks  of  brown, 

fine  grained. 5  8 

17.  Limestone,  gray,  fine  grained,  concretions  of  chert  at  top..  8  8 

18.  Limestone,  dark  gray,  fine  grained 8 

19.  Limestone,  very  dark  gray,  coarse  grained 5 

20.  Limestone,  gray,  fine  grained 11 

21.  Limestone,  dark  gray,  fine  grained 7 

22.  Limestone,  gray,  vary  in  texture  from  coarse  to  fine 2  6 

28.  Limestone,  dull  gray,  coarse  grained 3  8 

24.  Limestone,  light  gray,  Que  grained,  soft,  dresses  to  white. .     3  2 

25.  Limestone,  gray,   with    greenish   tinge,   breaks   into  thin 

layers 1  4 

26.  Limestone,  gray,  coarse  grained 2 

Total  thickness  of  rock 81  4 


liOoation  and 
prodact. 


«t 


The  beds  have  distinct  northeasterly  dip. 

G*Mearay  John  B.y  Second  Quarry  (K,  9} :  —  This  quarry  is 
situated  at  the  corner  of  Twenty-fifth  and  Montgomery  streets, 
and  occupies  nearly  a  whole  block.  It  was  opened  about  twenty- 
five  years  ago.  No  dimension  stone  is  quarried  at  present,  al- 
though formerly  a  considerable  amount  of  it  was  produced. 
The  output  is  mostly  paving,  foundation  stone  and  macadam. 
One  four  inch  Ingeisoll  drill  is  used.  Stone  is  hoisted  from 
the  quarry  in  the  movable  beds  of  wagons  by  derricks.  The 
stripping  varies  here  from  a  few  inches  to  thirty  feet  in  thick- 
ness. The  upper  twenty-five  feet  of  limestone  are  very  flinty, 
and  are  worth  but  little,  though  a  few  of  the  layers  may  make 
good  cui'bing. 

O'Meara^  John  B,,  Third  Quarry  (F,  12) :  — This  quarry  is 
situated  at  number  4400  Clayton  road.  The  product  consists 
mostly  of  curbing  and  paving,  and  a  small  amount  of  building 
stone.     Hand  drills  and  a  derrick  are  used. 
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The  following  section  was  made  in  the  quarry,  in  descending 
series :  — 

Fbbt.   Inohbb. 

1.  Loess 40 

2.  Limestone,  decomposing 5 

d.  Limestone,  Irregnlar,  cherty  and  hard  layers 5 

4.  Limestone,  in  layers,  varying  from  two  to  ten  inches 10-11  Section. 

5.  Limestone,  dark  gray,  hard,  in  four  layers,  nsed  for  carb- 

iDR 3 

6.  Limestone,  gray,  hard,  chert  concretions,  stylolites 2  6 

7.  Limestone,  gray,  fine  grained,  used  for  paving  altogether..  10 

8.  Limestone,  gray,  fine  grained,  in  two  layers,  used  for  curb- 

ing       1  6 

9.  Limestone,  gray,  uniform  fine  texture,  weathers  into  sev- 

eral layers 2  6 

Total  thickness  of  rock 81  4 

Perkinson,  J.  E.  &  Bro.,  First  Quarry  (J,  7):  — This 
quarry  is  situated  near  the  corner  of  Harrison  and  Grand  ave-  LoeatKm. 
nues.  It  was  opened  in  1870,  and  has  been  worked  by  the  pres- 
ent owners  for  sixteen  years.  It  is  about  one  hundred  and 
thirty-five  feet  deep.  Stone  for  all  the  common  purposes  is 
quarried. 

The  following  section,    in  descending   series,    was  obtained 
here : — 

Fbbt.   Inghbs. 
1.  Loess 40 

3.  Limestone,  decomposing  and  weathered '» 10 

8.  Limestone,  gray,  compact,  in  two  layers 6 

4.  Limestone,  in  thin  layers 20 

5.  Limestone,  gray  in  two  thirty  inch  layers 5 

6.  Limestone,  in  thin  layers 4 

7.  Limestone,  dark  gray 1 

8.  Limestone,  several  layers 10 

9.  Limestone,  very  thin  layers 1 

10.  Limestone,  gray,  variable  texture 6-7 

11.  Limestone,  gray,  chert  concretions,  in  three  layers 6  6       Section. 

12.  Limestone,  white,  compact,  uniform  texture,  weathers  dark 

in  places 1  6 

18.  Limestone,  gray,  coarsely  crystalline 8  6 

14.  Limestone,  light  gray,  compact 1  6 

15.  Limestone,  white  and  greenish,  in  alternating  layers  which 

vary  from  ten  to  twenty-four  inches  in  thickness 5  6 

16.  Limestone,  light  gray,  compact,  in  three  layers 4  10 

Total  thickness  of  rock 86  4 


Location. 


Section. 
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Perkinson,  J.  E.  &  Z^ro.,  Second  Quarry  (K,  6): — This 
quarry  is  situated  near  the  corner  of  Bissell  street  and  Broad- 
way.    Stone  for  all  the  common  purposes  is  quarried. 

Following  is  the  section,  in  descending  series,  obtained 
here :  — 

FSBT.     UrOHBS. 

1.  Loess 15 

2.  Limestone,  weathered 5 

8.  Limestone,  shaly 1  6 

4.  Limestone,  gray 8 

6.  Limestone,  daric  gray  and  blue,  crystalline,  calcite  veins, 
flinty  in  places 8 

6.  Limestone,  yellow  and  brown,  changes  color  abruptly,  cross 

bedded 1  8 

7.  Limestone,  light  and  dark  gray,  in  layers  varying  in  thick- 

ness from  twenty  to  thirty-six  inches 9  8 

8.  Limestone,  gray,  in  two  to  ten  inch  layers 15 

9.  Limestone,  dark  gray,  fine  grained 4 

10.  Limestone,  light  g^ay,  fine  grained 1 

11 .  Limestone,  gray,  coarse  grained,  in  four  layers 1  8 

12.  Limestone,  light  gray,  in  three  layers 2  % 

18.  Limestone,  gray,  flne  grained,  in  two  layers 10 

14.  Limestone 1  8 

15.  Limestone,  in  six  to  twelve  inch  layers 16 

Total  thickness  of  rock 65  6 


Location  and 
prodact. 


Section. 


Ixicallon  and 
product. 


Section. 


Pickelf  Conrad  (I,  13): — Mr.  Pickel  has  a  quarry  which  is 
situated  on  the  northeast  corner  of  Hickory  street  and  Theresa 
avenue.  It  was  opened  in  1883.  The  product  consists  of  mac- 
adam and  building  stone. 

The  section  here  is  about  the  same  as  that  at  Christian  Pie- 
per's  quarry,  given  below,  except  that  the  shale  layer  changes 
into  a  shaly  limestone. 

Pieper^  Christian  (I,  13): — Mr.  Pieper  has  a  quarry  which 
is  situated  on  the  southeast  corner  of  Carr  Lane  avenue  and 
Hickory  street.  It  was  opened  in  1886.  The  product  consists 
of  macadam  and  building  stone. 

The  following  section,  in  descending  series,  was  obtained  here:  — 

Feet.    Inches. 

1 .  Loess 2 

2.  Limestone,  gray,  decomposing,  in  thin  beds 10 

8.  Limestone,  dark  gray,  soft 1  6 

4.  Limestone,  gray,  flne  grained,  compact,  in  four  layers 4 
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Fbbt.   Inohxb. 
5.  Limestone,  dark  gray,  compact,  In  three  eighteen  inch 

layers 4  6 

«•  Sbale 1  6       g^^^j^^ 

7.  Limestone,  gray,  fine  grained,  jointed,  three  layers S 

8.  Limestone,  light  gray,  compact,  in  two  twelve  inch,  and 

one  thirty-six  inch  layer 6 

Total  thickness  of  rock 81  6 

Pendergast^  George  (D,  7): — Mr.  Pendergast   has  a  quarry 
which  is  situated  on  Florence  avenue,  three  or  four  blocks  north  Location  and 

product. 

of  Easton  avenue.  It  is  a  small  shallow  quarry  about  three 
hundred  feet  long  by  one  hundred  and  twenty-five  wide.  It  was 
opened  in  1889.  The  product  consists  of  building  stone,  mac- 
adam, dimension  stone  and  riprap. 

Thi;    following    section,   in  descending  series,  was  obtained 

here: — 

Fbbt.   Inchbb. 

1.  Loess 4-6 

2.  Drift 6 

8.  Limestone,  decomposing 6 

4.  Limestone,  drab,  lithographic 6 

5.  Limestone,  brownish,  nameroos  crystals  of  calctte 8 

6.  Limestone,  gray,  fine  grained,  on  weathering  exposes  many  seciion 

crinoid  stems 2 

7.  Limestone,  light  and  dark  gray,  uniform  texture 1  10 

8.  Limestone,  light  gray  and  brown,  numerous  calcite  crystals 

and  corals,  fine  grained 4         10 

9.  Limestone,  gray  and  brown,  flh\B  grained,  siliceous 1  8 

10.  Limestone,  light  gray,  finely  crystalline 2 

Total  thickness  of  rock 17  0 

The  beds  here  dip  southeasterly. 

Ridemeyer  (L,  7) :  —  Mr.  Ridemeyer   has  a  quarry  which  is 
situated  at  Newhouse  avenue  and  Nineteenth  street.     The  quai-rv  -     ^,         , 

^  "  Location  and 

is  about  seventy-five  feet  square  and  forty-four  feet  deep.     The    product, 
product  consists  of  rubble  and  macadam. 

Following  is  the  section  here,  in  descending  series:  — 

FXBT.     IMCUXS. 

1.  Loess 80 

2.  Limestone,  irregular  thin  layers « . . . .     5  Section. 

8.  Limestone,  gray,  coarsely  crystalline 2  6 

4.  Limestone,  gray,  coarse  grained 2  6 
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FSBT.  IN0HB8. 

5.  Shale 6-10 

6.  Limestone,  gray,  compact 2  6 

7.  Limestone,  irregular  thin  layers 15 

Total  thickness  of  rock 28  2 


Location. 


SeoMon. 


Stiefel  and  Ruckerty  First  Qtuztiy  (G,  6) :  —  This  quarry  is 
situated  between  Cora  and  Marcus  avenues,  on  the  north  side  of 
the  Natural  Bridge  road.  Stone  for  all  common  purposes  is 
quarried.  It  was  opened  in  1888.  It  is  three  hundred  feet 
long,  sixty-four  feet  wide,  and  exposes  the  following  columnar 
section,  in  descending  series :  — 

FBBT.     IN0HE8. 

1.  Loess 14 

2.  Residuary  clay  mixed  with  the  gravel  of  the  drift 1 

8.  Limestone,  partially  decomposed 1 

4.  Limestone,  brown,  coarse  grained 2 

6.  Limestone,  drab,  fine  grained,  compact,  hard  and  brittle  . .  9 

6.  Limestone,  gray,  coarse  grain 3 

7.  Limestone,  light  drab,  fine  and  coarse  grained,  lithographic 

in  places 6 

8.  Limestone,  bluish,  fine  grained 2  6 

9.  Shale,  bluish  and  green,  hard,  merges  into  number  8 2-7 

10.  Limestone,  dark  brown  to  drab,  contains  numerous  crystals 

of  pyrites 8 

11.  Shale,  bluish  green,  in  layers,  with  thin  layers  of  limestone     1 

12.  Limestone,very  dark  gray, coarse  grained,  quite  large  masses 

of  pyrites 11 

13.  Lime8t<»ne,  dark  gray,  flue  grained,  suture  joints,  fossilif- 

erous,  pyrites  especially  near  top 5 

14.  Limestone,  light  gray,  fine  grained 3  8 

16.  Limestone,  gray,  coarse  grained 2 

Total  thickness  of  rock 26  2 


Location. 


Plant. 


Stiefel  and  Ruckerty  Second  Quarry  (M,  15); — This  quarry 
is  situated  in  the  city  at  the  foot  of  Barton  street,  on  the  north 
side  of  the  Iron  Mountain  and  Southern  Railway.  It  is  one  of 
the  largest  quarries  in  the  city,  being  very  deep  and  having  a 
large  rock  face  to  be  worked.  Its  shape  is  somewhat  oval.  A 
view  of  the  south  end  of  the  quarry  is  illustrated  opposite  page 
42.  It  was  opened  in  1863.  At  present  its  chief  product  is  mac- 
adam.     Two  Rand  drills  and  a  No.  4  Gates'  crusher  are  in  use. 
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The  following  section,*  in  descending  series,  shows  the  char- 
acter of  the  beds  : — 

FBBT.     iMOHBft. 

1.  Loess,  the  stripping  of  this  quarry 4 

2.  Limestone,  much  jointed  and  weathered 20 

3.  Limestone  (Analysis    No.  1),  light  gray,  coarse  grained, 

stylolites  at  bottom 2  5 

4.  Limestone  (Analysis  No.  2),  gray  and  drab,  finer  grained, 

splits  into  layers,  lower  third  lithographic  in  character, 
fossiliferous 3  11 

5.  Limestone  (Analysis  No.  3),    gray,    fine   grained,   highly 

fossiliferous 3  10 

6.  Limestone  (Analysis  J^o,  4),  gray,  much  jointed,  granular.     1  4 

7.  Limestone  (Analysis    No.     5),    soft    drab,    lithographic, 

brittle,  conchoidal  fracture 1  3 

8.  Limestone  (Analys?s  No.  6),  gray    to    brownish,  coarse, 

granular,  stylolites 4  7 

9.  Limestone  (Analysis  No.  7),  same  as  No.  8,  but  variable  in 

grain,  few  fossils.. 2  3 

10.  Limestone  (Analysis  No.  8),  soft  drab  to  brownish,  irregu- 

larly bedded,  brittle,  conchoidal  fracture 3  2 

11.  Clay  shale,  soft  greenish 3 

12.  Lime<«tone  (Analysis  No.  9),  almost  white,  fine  grained,  con-  Section. 

choidal  fracture,  decomposes  readily 10 

13.  Limestone  (Analysis    No.   10),  soft  drab  and   brownish, 

irregularly  bedded,  fine  grained,  conchoidal  fracture...     4  3 

14.  Limestone  (Analysis  No.  11;,  soft  drab  and  brownish,  fine 

grained,  conchoidal  fracture 4  6 

15.  Limestone  (Analysis  No.  12),    almost   white.   Irregularly 

bedded,  brittle,  conchoidal  fracture,  stylolites 1  8 

16.  Limestone  (^Analysis  No.  13),  lilie  number   15,  but  slightly 

darker 3  8 

17.  Clay  shale,  greenish ....    2 

18.  Limestone  (Analysis  No.  14),  gray  to  drab,  fine  wavy  bed- 

ding lines,  fine  grained,  stylolites 10 

19.  Limestone  (Analysis  No.    15),  light    drab,   brittle,  con- 

choidal fracture 1  11 

20.  Limestone  (Analysis  No.  16),  light  brown,  many  bedded, 

lithographic,  cross  bedded  in  places 4  5 

21.  Limestone  (Analysis  No.  17),  drab,  coarse  grained,  gran- 

ular stylolites 2  9 

22.  Limestone  (Analysis  No.    18),  same  as  No.  21,  but  finer 

grained 1  lo 

23.  Limestone  (Analysis  No.  19),  two  or  more  beds,  dark  gray, 

easily  dressed 6 

Total  thickness  of  rock 75  5 

*  For  analyses  of  average  samples  of  the  stone  from  the  respective  beds  of 
this  section,  see  page  76. 
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/St.   Louis  Stone  Masons  QuatTy  (I,  13) :  —  This   is  a  small 
quaiTy  situated  on  the  north-east  corner  of  Carr  Lane  avenue  and 
Hickory  street. 
The  following  section,  in  descending  series,  was  obtained  here  : — 

FBXT.     IMGHB8. 

1.  Loess 8 

2.  LimestODe,  thin  weathered  layers 12 

8.  Shale '\ 

4.  Limestone,  gray,  compact 7 

5.  Limestone,  light  gray,  compact,  in  two  twelve  inch  layers  2 

6.  Limestone,  light  gray,  crystalline 5 

7.  Limestone,  thin  shaly  layers  8 

Total  thickness  of  rock 85  0 

Watson  Construction  Company  (H,  13):  — This  firm  has  a 
quarry  which  is  situated  on  the  south-west  corner  of  Grand  and 
Chouteau  avenues.  It  was  opened  in  December^  1889.  The  sec- 
tion here  is  the  same  as  that  given  of  the  Fruin,  Bambrick  & 
Company's  Third  Quari-y,  p.  50. 

Wieman^  William  (G,  6):  — Mr.  Wieman's  quarry  is  sit- 
uated on  the  south-west  corner  of  Cora  and  Margaret ta  avenues. 
The  product  is  mostly  building  stone  and  macadam.  The  quarry 
was  opened  in  1880.  It  is  sixty  feet  long,  thirty  feet  wide  and 
exposes  the  following  columnar  section,  in  descending  series:  — 

Feet.    Inches. 

1 .  Loess 6-80 

2.  Residuary  clay  and  decomposing  limestone 5 

3.  Limestone,  light  gray 4 

4.  Limestone  and  chert  in  thin  alternating  layers 1  6 

6.  Limestone,  light  gray 4 

Total  thickness  of  rocit ..     6  10 


Location. 


Work  House  Quai^ry  (K,  19): — This  quarry  is  situated  at 

the  foot  of  Meraraec  street,  on  the  Iron  Mountain  and  Southern 

railway.      It    has  been  opened  about  forty   years.     The   most 

important  product  is  macadam.     The  hiborers  employed  are  all 

convicts.      The  quarry  is  deep,  large  and    somewhat   oval    in 

shape.     The  following  section,*  in  descending  series,  shows  the 

character  of  the  beds:  — 

*  For  analyses  of  the  stone  from  the  respective  beds  of  this  section   see 
page  77. 
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FBBT.     IN0HB8. 

1.  Loess  as  stripping 5-20 

2.  Limestone  (Analysis  No.  48), in  broken  and  weathered  beds    6        .  6 
8.  Limestone  (Analysis  No.  44),  dark  drab,  fine  grained 2  9 

4.  Limestone  (Analysis  No.  45),  light  drab,  fine  grained,  two 

inch  layer  of  chert  near  top 2  4 

5.  Limestone  ^Analysis  No.   46),  drab  and   yellowish,     fine 

grained  grades  In  places  to  No.  4  without  separation .....     1  8 

6.  Limestone  (Analysis  No.  47),  cross  bedded,  alternating  lay- 

ers of  chert  and  limestone 6  6 

7.  Limestone  (Analysis  No.  48),  gray  and  brown,  rather  fine 

grained,  several  beds  of  limestone  from  two  to  twelve 
inches  thick,  two  layers  of  chert  two  to  six  Inches 
thick 8         10 

8.  Limestone  (Analysis  No.  49),  gray,  brown  and  drab,  coarse 

grained 4  2 

9.  Limestone  (Analysis  No.  50),  gray,  fine    grained,  lamin- 

ated, four  to  five  beds  from  one  to  six  Inches  thick 2 

10.  Limestone  (Analysis  No.  51),  lavender,  lithographic,  hard, 

brittle,  conchoidal  fracture,  very  fine  grained 1  4       Section. 

11.  Limestone  (Analysis  No.  52),  very  dark  gray,  rather  fine 

grained,  slightly  cross  bedded 1 

12.  Limestone  (Analysis  No.  58),  same  as  No.  11 8  9 

18.  Limestone  (Analysis  No.  54),  gray  and  drab,  fine  grained 

hard,  carries  oblong  and  spherical  masses  of  chert 2  4 

14.  Limestone  (Analysis  No.  55),  and  chert  in  alternate    but 

non-continuous  layers 12 

15.  Limestone  (Analysis  No.  56),  dark  gray,  considerable  chert    8  6 

16.  Limestone  (Analysis  No.  57),  dark  and  light  gray,  over- 

laid by  two  feet  of  chert  with  little  limestone,  lamin- 
ated, cross  bedded 8 

17.  Shale    1 

18.  Limestone   (Analysis  No.   58),   gray,   drab  and   greenish, 

coarse  grained,   stylolltes,  fosslllferous,  chert    band  at 

top 2  8 

19.  Shale ^ 

20.  Limestone  (Analysis  No.  59),  light  yellow,  drab  and  gray, 

large  balls  of  chert  a  foot  or  more  in  diameter  near  top, 
fosslllferous  and  geodal 6 

21.  Limestone  (Analysis  No.  60),  gray  to  brown,  line  of  chert 

at  top,  stylolltes,  soft,  fine  and  coarse  grained 4  9 

Total  thickness  of  rock 69  ^ 


64 


BULLETIN,    MISSOURI   GEOLOGICAL   SURVEY. 


Ix>oation. 


Section. 


QUARRIES  IN  ST.  LOUIS  COUNTY.* 

Boehm^  Fritz  (50)  : —  Mr.  Boebm  has  a  quarry  near  Bobring, 
Id  the  St.  Louis  Limestone.  It  has  about  four  hundred  feet  of 
rock  face,  in  which  the  following  section,  in  descending  series, 
is  exposed :  — 

Feet.   Inches. 

1.  LoeHS 10 

2.  Limestone,  much  decomposed 2 

3.  Limestone  in  several  layers,  with  shaly  partings,  several 

layers  are  about  10  inches  thick,  suture  joints ...     6 

4.  Limestone,  lavender,  fine  grained,  scattered  concretions  of 

bluish  chert S 

5.  Limestone  and  Shale,  like  No.  3,  except  layers  not  so  thick.    6  6 

6.  Limestone,  gray  to  lavender,  fine  grained,  crystalline,  fos- 

siliferous,  in  three  layers 2 

Total  thickness  of  rock 17  2 


Looatioii. 


Prodaot. 


Section. 


r>ocaUon. 


Crystal  Spring  Qiuirry  Co.  (47) :  —  This  firm  quarries  stone, 
which  is  probably  of  the  St.  Louis  Limestone,  in  an  old  bluff  oi 
the  Missouri  river,  near  Vigus  Station,  on  the  St.  Louis,  Kansas 
City,  and  Colorado  railway.  Work  was  begun  in  1889.  The 
product  consists  of  building  stone,  riprap,  etc.,  but  is  soon  to  in- 
clude dimension  stone  which  the  company  intends  to  produce  on 
a  large  scale.  The  quarry  is  connected  with  the  railway  by  a 
switch  about  one  half  of  a  mile  long.  The  company  controls 
several  hundred  yards  face  of  workable  stone.  There  are  three 
openings  in  the  bluff  from  each  of  which  stone  is  removed  by  the 
use  of  deri'icks  to  freight  cars  on  which  it  is  shipped. 

The  section  here  is  the  same  as  given  below  for  the  quarry  of 
the  Watson  Construction  Co.,  which  is  close  at  hand.  A  sample 
for  analysis  was  collected  here  from  beds  numbers  4  to  10  (in- 
clusive) of  this  section. 

JDoering^  J.  H.  (bl)  :  —  Mr.  Doering  has  a quan-y  situated  on 
the  Carondelct  Branch  railway,  southwest  of  Bobring,  in  the  St. 
Louis  Limestone.  It  is  connected  with  the  railway  by  a  half 
mile  switch.     The  quarry  has  a  workable  face    about  eight  hun- 

♦  A  few  of  the  county  quarries  mentioned  in  the  tables  do  not  appear  in  this 
descriptive  list.  None  of  such  are,  however,  large  producers,  so  far  as  could 
be  learned. 
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dred  feet  long.     The  product  consists  of  dimension  stone,  mac- 
adam and  riprap. 

Eureka  Quarry    Go.  (57): — This    company    has  a  quarry 
which  is  situated  on  the  Gravois  road  about  an  eighth  of  a  mile  ^^^^^^"^ 
northeast  of  Afton,  in  the  St.  Louis  Limestone.    Work  was  begun 
in  1889.     The  product  consists  of  building  stone  and  macadam. 

The    following   section,  in   descending    series,  was  obtained 
here : — 

Fbbt.   Imcubs. 

1.  Stripping,  residuary  clay  and  decomposing  limestone 6 

2.  Limestone,  lavender,  lithographic 1  1 

3.  Limestone,  gray,  crystalline 1         10 

4.  Limestone,  sanoe  |i8  last  but  fossillferoas 2 

5.  Limestone,  Ifglf^  Sray,  crystalline,  calcite  veins,  fossilifer-  Section 

ous,  in  several  layers • . . . .     8 

6.  Limestone,  light  gray,  crystalline,  in  fonr  layers 8  6 

7.  Limestone,  gray,  coarse  grained,  crystalline,  calcite,  in  thin 

layers 2  3 

8.  Limestone,  gray,  fine  grained,  crystalline 6-f 

Total  thickness  of  rock 14  2 


Fabrick^  Philip^  and  Marshall  (53)  :  —  This  firm  has  a  quarry 
situated  about  one-fourth  of  a  mile  west  of  the  Doering  and  ^^ation. 
Munsen   quarries,  and   about   three   hundred   yards   from    the 
Carondelet  Branch  railway.     The  stone  quarried  belongs  to  the 
St.  Louis  Limestone. 

The   following   section,  in   descending   series,  was   obtained 
here: — 

Fbbt.   Inchbs 

1.  Soil  and  residuary  clay 6 

2.  Limestone,  partially  decomposed 5 

3.  Limestone,  dark  gray,  fine  grained 1  6 

4.  Limestone,  gray  to  brown,  coarse  grained,  soft 8 

6.  Limestone,  dark  gray,  coarse  grained 1  10 

6.  Limestone,  gray  to  brown,  vary  grained 1  8 

7.  Limestone,  dark  gray,  lithographic.  In  three  layers 2  6 

8.  Limestone,  buff,  shaly  and  soft 1  8 

9.  Limestone,  dark  drab,  lithographic 1  9 

10.  Limestone, very  dark  drab,  finegrained,  crystalline,  calcite 

veins,  two  layers  separated  by  a  thin  bed  of  brown  shale  2  10 

11.  Limestone,  dark  gray,  lithographic,  in  three  layers 2  4 

12.  Limestone  and  shale,  in  three  alternating  layers 8-6 

18.  Limestone,  dark  gray  to  lavender,  fine  grained 1  2 

Total  thickness  of  rock 26  8 

5 
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Olendale  Quany  Co.  (55) :  —  This  company  has  a  quarry  on 
the  Carondelet  Brunch  railway  about  half  way  between  Kirk- 
wood  and  Webster,  in  the  St.  Louis  Limestone.  It  was  opened 
in  1889.  The  product  consists  mostly  of  dimension  and  build- 
ing stone.  The  quarry  has  a  workable  face  of  about  three  hun- 
dred feet  and  operates  two  channeling  machines. 

The  following  section,  in  descending  series,  was  obtained 
here :  — 

Feet   Inches. 

1.  Stripping,  clay  and  decomposing  limestone 6 

2.  Limestone,  yellow  to  lavender,  lithographic,  concretions  In 

places  (has  been  used  by  lithographers) 2  6 

3.  Llirestone,  dark  gray,  soft  1  C 

4.  Limestone,  almost  white,  soft,  weathers  into  twdiuyers...  2  10 

5.  Limestone,'  dark  gray,  coarse  grained,  crystalline 2 

6.  Limestone,  dark  gray,  fine  grained,  in  two  layers 2  2 

7.  Limestone,  dark  gray,  fine  grained,  chert  concretions  oc- 

casionally      4 

8.  Limestone,  mottled  gray  to  brown,  coarse  grained,  crys- 

talline       1 

9.  Limestone,  brownish  gray,  soft,  in  two  layers  of  equal 

thickness 4 

10.  Limestone,  gray,  coarse  grained 2 

Total  thickness  of  rock 22  0 


Location  and 
product. 


Section. 


Lauritzen^  James  (56): — Mr.  Lauritzen's  quarry  is  situated 
at  Webster.  The  product  consists  of  building  and  dimension 
stone,  and  macadam.     The  quiirry  is  in  the  St.  Louis  Limestone. 

The  folio  wing  section,  in  descending  series,  was  obtained  here  : — 

Fkkt.    Inches. 

1.  Stripping,  soil,  residuary  clay  and  decomposing  limestone    6 

2.  Limestone,  almost  white,  fine  grained,  crystalline,  conspicu- 

ously cross  bedded 6 

3.  Limestone,  dark  gray,  coarse  grained,  suture  joints,  chert 

concretions,  in  numerous  layers *. .     2  G 

4.  Limestone,  drab,  lithographic,  in  eight  layers 3         ,    9 

5.  Limestone,   chocolate  to  gray,  flue  grained,  fossiliferous.  9 

6.  Limestone,  lavender,  flue  grained,  chert  concretions 1 

7.  Limestone,  lavender,  fine  grained,   fossiliferous,   in   four 

layers 2 

8.  Limestone,  varying  in  color  and  texture.  In  layers  one  or 

two  inches  thick 3 

9.  Limestone,  lavender,  fine   grained,  in  layers  from  six  to 

eight  inches  thick 2  G 

Total  thickness  of  rock 20  G 
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Munsen  (52): — Mr.  MuDsen  has  a  quarry  in  the  immediate 
neighborhood  of   Mr.  Doering'a,  with  the  same  railway  connec- L<x»won  and 
tion.     The  product  consists  of   *«  furnace  rock."     The  quarry 
was  opened  in  1880.     Its  face  is  about  seven  hundred  and  fifty 
feet  long.     The  stone  quarried  is  of  St.  Louis  Limestone. 

The  following  section,  in  descending  series,  was  obtained: — 


Fbbt. 

1.  Soil  and  residuary  clay 6 

2.  Limestone,  decomposlDg 12 

8.  LlmestODe,  gray,  fossiliferous,  in  several  layers 5 

4.  Limestone,  buff,  alternately  fine  and  coarse  grained,  soft, 

fossilif  erous 3 

5.  Limestone,  gray,  crystalline 1 

6.  Limestone,  blue  to  yellowish,  vary  grained 8 

7.  Limestone,  gray,  coarse  grained,  fossiliferous,  in  two  layers.     1 

8.  Limestone,  gray,  fine  grained 

9.  Limestone,  gray,  crystalline,  fossiliferous,  in  three  layers. 

10.  Limestone,  gray,  fine  grained,  brittle,  fossiliferous,  small 

chert  concretions  near  middle 4 

1 1.  Limestone  and  shale  in  thin  layers 

12.  Limestone,  gray,  line  grained,  numerous  small  concretions 

of  chert 1 

18.  Limestone,  light  gray,  hard,  siliceous 

14.  Limestone,  light  gray,  soft .^ 1 

15.  Limestone,  dark  gray,  lithographic 

16.  Limestone  and  shale 

17.  Limestone,  grayish  to  brown,  coarse  grained,  crystalline, 

three  layers 8 

18.  Limestone,  lavender,  fine  grained,  brittle 1 

19.  Limestone  in  thin  layers,  with  shale  partings,  gi*ay  to  laven- 

der, fine  grained 

20.  Limestone,  dark  gray,  concretionary,  in  three  layers 2 

21.  Limestone,  light  lavender,  fine  grained,  hard  and  brittle... 

22.  Limestone,  suture  joints. 

28.  Limestone,  light  lavender,  fine  grained,  bard  and  brittle.  In 

three  layers,  respectively  thirty,  twenty-four  and  eight 
inches  thick 4 


INCHBB. 


10 


10 
9 
4 
9 

10 

10 
8 

6 
7 
4 
8 
8 

5 
1 

10 
9 


Section. 


Total  thickness  of  rock 52 


Shores  Quarry  Co.  (54): — This  quarry  is  situated    on   the 
Kirkwood  Branch  railway,  five  miles  from  Carondelet,  in  the  St.  Location  and 
Louis  Lime9tone.     It  was  opened  March,  1889.     The  product    p'®^"®*- 
consists   of**  furnace   rock,"  pavinor,   building  and    dimension 
stone.     The  quarry  is  an  open  cut  in  a  hill-side. 
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Section. 


The   following  section,  in   descending   teries,  was  obtained 
here : — 

Fbbt.   Inches. 

1.  Soil  and  residuary  clay 4 

2.  Limestone,  decomposing 2 

S.  Limestone,  gray  to  brown,  coarse  grained 3  9 

4.  Limestone,  lavender,  lithographic,  in  three  layers,  the  two 

lower  of  which  are  separated  by  a  thin  layer  of  shale ....  8  2 

5.  Limestone,  gray,  coarse  grained,  crystalline .* 1  2 

6.  Limestone,  lavender,  lithographic,  in  four  layers 8 

7.  Limestone,  gray,  fine  grained,  chert  concretions,  several 

layers 4 

8.  Limestone,  brownish,  siliceous,  chert  concretions 1  6 

9.  Limestone,  gray,  crystalline,  almost  a  solid  mass  of  fossils.  1  4 

10.  Limestone,  brownish  to  gray,  coarse  grained 1  S 

1 1.  Limestone,  dark  lavender,  nameroas  chert  concretions. . . .  10 

12.  Limestone,  light  gray,  lithographic,  chert  concretions....  1  S 

13.  Limestone,  lavender,  lithographic,  calclte  veins 1  S 

14.  Limestone,  dark  gray,  rather  coarse  grained 1 

15.  Limestone,  mottled,  vary  grained,  concretionary 2  3 

16.  Limestone,  gray,  crystalline,  fine  grained  toward  bottom..  8  7 

17.  Limestone,  lavender,  lithographic.  In  three  layers 1  S 

18.  Limestone,  yellow,  shaly 1  6 

19.  Limestone,  lavender,  lithographic 1  1 

20.  Limestone,  gray,  fine  grained,  soft 1  2 

21.  Limestone,  light  gray,  fine  grained,  weathers  white 2  2 

22.  Limestone,  drab  and  pinkish,  lithographic 1  8 

Total  thickness  of  rock 46  5 


Location  and 
product. 


Section. 


Theby^  Michael  (4^8)  :  —  Mr.  Theby  has  a  quarry  which  is 
situated  on  the  west  of  South  Broadway,  near  the  river  Des 
Peres,  in  the  St.  Louis  Limestone.  The  product  consists  mostly 
of  '*  furnace  rock,"  which  is  sold  to  iron  furnaces  for  fluxing 
purposes;  but  a  small  amount  is  used  as  macadam,  building 
stone,  and  dimension  stone.  The  quarry  is  in  a  bluff,  and  has 
about  one  hundred  yards  of  workable  face.  No  machinery  is 
used. 

The  following  section  in  descending  series  was  obtained 
here :  — 

Feet   Inches. 

1.  Loess  and  residuary  clay 16 

2.  Limestone,  mnch  decomposed 4 

3.  Limestone,  drab,  coarsely  crystalline  In  two  layers  of  equal 

thickness 4  8 

4.  Limestone,  grayish,  coarsely  crystalline  in  three  layers ....     1  10 


ULDD.]  ST.  LOUIS   CLAYS9  STONES   AND   LIMES.  69 

FBBT.    IM0HB8. 

5.  Limestone,  gray,  drab,  compact,  brittle,  splintery  fracture 

suture  joints,  fossillferons,  in  two  layers 8  8 

6.  Limestone,  huff  to  bluish,  in  beds  two  to  six  inches  thick ...  8 

7.  Limestone,  lavender,  lithographic 1 

8.  Limestone,  lavender,  grading  to  buff  towards  the  bottom, 

harder  and  finer  grained  towards  the  top ...    2  1 

9.  Limestone,  buff,  rather  fine  grained,  calclte  veins,  In  layers 

varying  from  three  to  eighteen  Inches  in  thickness 5 

10.  Limestone,  mottled  buff  and  bluish,  blotches  of   calclte, 

very  fossiliferouB 8 

U.  Limestone,  mottled  buff  and  bluish,  blotches  of  calclte, 

suture  joints 2  8 

12.  Limestone,  lavender,  compact,  siliceous 1  6 


.  Total  thickness  of  rock 29  8 

Zeissy  Henry  (49):  — Two  quarries  belonging  respectively  to 
Mrs.  James  Zeiss  and  to  Henry  Zeiss,  are  at  present  worked  asL^^^i^n. 
one  quarry.  They  adjoin  each  other  in  the  bluff  of  St.  Louis 
Limestone,  in  the  neighborhood  of  Mr.  Theby's  quarry,  men- 
tioned above.  There  is  about  two  hundred  and  fifty  yards  of 
workable  face  to  the  quarry.  It  was  opened  in  1872.  The 
product  consists  of  macadam,  dimension  stone,  *<  furnace i*^<^Q<^^ 
rock,"  etc. 

The  following  section,  in  descending  series,  was  obtained: — 

FBBT.    IHCHB8. 
1.   Loess 6 

2.  Limestone,  decomposing,  and  residuary  clay 10 

8.  Limestone,    lavender,    with    mottled    appearance,     vary 

grained,  calclte  blotches  at  bottom,  very  fossiliterous    2  4       Section. 

4.  Limestone  corresponding  to  numbers  3,  4,  5  and  6  of  the 

Theby  section  as  given  above 12  9 

Total  thickness  of  rock 25  1 

The  beds  here  dip  slightly  in  a  southerly  direction. 

Wataon  Construction  Company  (65):  —  This  company  has  a 
quarry  which  is  situated  in  the  bluffs  of  the  Missouri  river,  atL^^tj^n 
Yigus  Station.  The  stone  quarried  is  probably  St.  Louis  Lime- 
stone. The  quarry  is  connected  with  the  St.  Louis,  Kansas 
City  &  Colorado  railway.  Stone  is  swung  from  the  quarry  by 
derricks  direotly  to  the  freight  cars.  The  product  is  mostly 
riprap. 
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The  following  section,*  in  descending   series,   was  obtained 
here :  — 

FEET.    INCHES. 

1.  Soil  and  Loess i)-ll 

2.  Residuary  clay 4-3 

8.  Limestone,  partially  decomposed 4-5 

4.  Limestone,  drab,  fine  grained,  hard,   brittle,  conchoidal 

fracture,  in  thin  layers,  one  to  three  inches  thick...    2  G 

5.  Limestone,  like  No.  4,  but  coarser  grained  and  has  calcite 

veins..... S 

g^  _  6.  Limestone,  drab,  coarse  grained,  brittle,  snb-conchoidal 

fracture,  suture  joints,  specked  with  calcite  and 
chert,  occasional  chert  concretions,  quarries  as  one  bed 
in  some  places,  but  in  others  it  splits  into  two  beds ...    3         10 

7.  Limestone,  like  No.  6,  but  contains  pyrite  crystals '  S 

8.  Limestone,  gray,  coarse  grained,  many  calcite  blotches    I  I 

9.  Limestone,  like  No.  8,  but  in  layers  three  or  four  Inches 

thick 2 

10.  Limestone,  gray,  coarse  grained,  specked  with  calcite, 

very  fossllifcrous,  often  quarries  in  solid  blocks,  but  in 

places  splits  into  many  beds 4  5 

11.  Limestone,  in  heavy  beds,  much  weathered,  and  covered 

mostly  with  talus. 10 


Total  thickness  of  rock 27  7 

*  The  same  section  is  exposed  at  the  Crystal  Spring  quarry. 
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STATISTICAL  TABLES. 

The  figures,  which  are  given  below,  of  the  production  of  stone 
quarries,  although  not  complete,  are  as  nearly  so  as  they  could 
be  made  under  the  circumstances  which  governed  their  collection.  ®^t"^®  ®'  statJs- 
Many  of  the  small  producers  of  stone  keep  no  books,  and  have 
scarcely  any  idea  of  what  their  annual  output  amounts  to.  Others 
who  had  the  desired  figures  were  unwilling  to  give  them  to  one 
who  had  not  the  authority  to  demand  them.  In  some  of  such 
cases  estimates  have  been  made  by  the  author  which  are  based 
upon  the  fragments  of  information  gathered  about  the  stone 
quarries.  Where  this  was  not  feasible  figures  are  omitted  al- 
together. Figures  estimated  by  the  author  are  marked  by  an  Omissions, 
asterisk.  The  figures  which  are  omitted  would  not,  probably, 
afiect  the  total  result  to  any  considerable  extent. 

The  totals  given  are  undoubtedly  below  those  for  an  average 
year,  because  of  the  labor  strikes  which  injured  the  quarry  busi- ^^°^^|j°^g5f ^^'^ 
ness  noticeably  during  1889.  It  is  claimed  by  one  of  the  largest 
contractors  and  producers  in  St.  Louis  that  in  1889  the  produc- 
tion of  stone  in  the  neighborhood  of  St.  Louis  was  at  least  thirty 
per  cent,  below  the  normal  amount. 

The  production  is  given  by  different  quarrymen  in  many  dif- 
ferent terms,  but  for  the  purpose  of  the  writer,  the  figures  of 
production  obtained  have  been  reduced  to  those  terms  which  are 
most  commonly  used.  These  terms  are  perches,  squares  and 
cubic  feet. 

Where  values  were  not  obtainable  with  the  amounts  of  pro- 
duction., they  have  been  filled  out  by  the  use  of  the  average 
market  prices  for  1889,  determined  from  the  figures  which  were 
obtained  elsewhere. 

In  the  class  of  rubi>le,  riprap  and  spall,  used  for   ballast  and 
such  purposes,  is  included    the  class  of  stone,  called,  '*  furnace  *^ra»ce rock, 
rock"  which  is  sold  to  the  iron  furnace  companies  to  be  used  as 
a  flux. 

The  heading  **  Building  Stone"  in  the  table  is  the  term  used  Bniiding stone, 
locally  for  foundation  material,  and  it  is  here  applied  with  that 
local  meaning. 
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STATISTICS   OF   THE    STONE    QUARRIES   OF    ST.    LOUIS   CITY   AND 

COUNTY    FOR    THE    YEAR  1889. 

THIS  LIST  DOES   NOT  INCLUDE  LIME  PRODUCING  QUARRIES. 

The  location  of  quarries  may  be  found  upon  one  of  the  maps  accompanying 
this  article  by  their  respective  coordinates,  or  numbers. 


Position 

on 

Map. 


L,17 
L,17 
L,17 
I.  SO 
1,30 
1,20 
1,20 
1,20 
L,  17 
G,6 
6,6 
N,  9  (2  qoar's) 
0,10 
K.7 
G,7 

F.17,F.12-K.9. 

D.7 

J,  12 

J,  10 

J,  9 
1. 13.- H.  12.- 
C,  U  (8  qoar's) 

C,14 

M,  15 

M,  15 

K,19 

H,18 

1,13 

1,13 

1,13 

1,13 

1,13 

J.  10 

J.  7 

K,6 

L,7 

L,7 

K.  19 

J.  19 

J.  19 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

6:^ 

64 
65 
68 
67 
68 


Propribtor. 


Jno.  O.  Lohrum 

Frank  Albemaclas . . . 

Adam  Kern 

Krog  A  Zesch 

G.  E^ermann  (estate). 

J.  Friederichs 

Conrad  Kempf 

Henry  Baldwin  

Martin  Lorenz 

Sclefel  A  Rnckert 

Wm.  Wleman 

Bambrlck-Bates 

Homan  Bros 

Klnealy  &  Sons 

Devereax  A  Sons 


2,000 
350 


1,075 
300* 


(F,J2— 19)        (K,9-12) 


B.  O'Meara. 

G.  £.  Prendergast 

Wm.  H.  Barnett 

T.  E.  CaTanauffh 

Hogan  A  Moran 

I  Fruln,  Bambrlck  A  Co.. . 

H.  Brocksmlth 

Stiefel  A  Rackert 

A.  O.  Englemann 

"  Work  llouse  " 

Watson  Const.  Co 

Christian  Pieper 

Patrick  Mohun 

St.  Loais  Stonemasons 

G.  Eyermann  (estate) 

Conrad  PIckel 

Tho8.  Byrnes 

J.  E.  Perkinson  A  Bro  

E.  W.  Hogan 

—   Redemayer 

M.  Hogan 

Louis  Grand 

E.  Allen  

Knauss  &  Willis 

Crystal  Spring  Co 

Michael  Theby 

Henry  A  Mrs.  Zeiss 

Boem 

J.  H.  Doering 

Munsen 


60 

15 

800* 


500* 

2,000» 


575 
5,574 


>''vS^ 


<B  fee 
O'V 


5,000 


8,316 
4339 


4,580 
3,200 
4,342 


200 
25,000* 
6,000» 


O  toe 

d'Sfi 


800 
75 


177 
860* 


1,200 
3,500 
5,000 

8,206 

100 
4,600 
1,000* 
9,030 


300 


P.  Fabrlck  A  Marshall. 

Shores  Quarry  Co 

Glendale  Quarry  Co 

Jas.  Lauritzen 

Eureka  Quarry  Co 

Thos.  Madden 

Andrew  Pope  

Henry  Siefert 

Jug.  C.  Steffen 

Jno.  Exner 

Jefferson  Barracks 

Ressen  A  Sons 

Watson  Construe.  Co. . 

Jno.  Sch wenn , 

Dore  A  Wallace 

Andrew 


5,000 

400 

100 

4,000 

6,000 


1,500 
11,993 


4,000 
7,000 

19,722 

1,200 

100 

3,500 


1,000 


2,000* 


1,156 


800 
700 
800 

1,308 

200 
250 
560 


xioi^'C 

soS£ 


600 


rso 


10.000* 
1,000 


1,000 
^200 

1,666 

1,080 


1,500 

7,779 

375 


900 

300 

20 


1,500 

3,000 

300 

12,666 


300 


100 
400 


100 
200 
100* 


200* 


95 


3,273 

800 

2,000 


500 
830 


1,500 
600 


4,598 


2,000 
900 


8,000* 
1,000 


34,200 
15,666 


2,000 


> 


119,976 
2,075 


2,000 


4,000 


200 


600 
1,200 


1,000* 


800 


700 
300* 


3,240 
2,000* 


300 


ToUls 64.399    139,505    10,466    110.414    119,348    $661,351 


100 


3,450 

200 

1,200 


850 


100* 


12,000 
30,000 


10,000 
11,000 


4.000 
8,200 


3,060 


500 

1.000 

10,000 

200 

4,500 


5,000 


450 
13,000 


3,000 


12.000 


19,649 

7,r 


7,868 
6,500 
8,818 


300 
66,O0S* 
16,000 


8,600 
78,806 


21,600 
97,800 
82,090 

69,060 

4,026 

19.400 

16,960 

43,063 

407 

2,800 


26,800 

6,200 

876 

14.700 

54,975 


3,825 
6,809 
1,550 
8,400 
8,000 
1,356 
5,310 


10,140 
15,000 


14,117 

22.495 

1,120 

875 


800 
5,212 
3,000 
3,870 
4,000 

850 


*  Estimated. 
The  figares  given  In  the  above  table  include  only  5i  of  the  69  active  quarries. 
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THE  LIME  INDUSTRY. 


GENERAL  REMARKS. 


A  large  portion  of  the  lime  which  is  consumed  and  sold  in  St. 
Louis  is  produced  in  distant  portions  of  the  State.  There  are  a 
number  of  *<  active  "  lime  kilns  in  St.  Louis  county,  but  none 
at  present  within  the  city  limits.  Stone  from  the  St.  Louis, 
Keokuk,  Burlington  and  Trenton  formations  has  been  burned,  *'?JS5gUme'"" 
to  some  extent,  but  the  Trenton  rocks  seem  to  have  given  the 
most  satisfaction,  and  are  now  most  extensively  used.  The  Bur- 
lington formations,  where  accessible,  furnish  perhaps  the  best 
quality  of  limestone,  but  the  limestone  beds  are  so  intimately 
mixed  with  layers  and  concretions  of  chert,  that  the  sorting  of 
the  materials  has  proved  too  great  an  expense  for  the  extensive 
use  of  these  beds. 


ANALYSES  OF   LIMESTONE. 

For  the  purpose  of  determining  the  value  of  the  local  materi- 
als for  the  manufacture  of  cement  and  lime,  a  large  number  of 
samples  of  limestone  have  been  analyzed.  Wherever  a  forma- 
tion is  now  being  quarried  for  the  manufacture  of  lime,  there, 
samples  of  stone  were  collected.  The  analyses  were  made  with 
two  specific  objects  in  view.  The  first  was  a  determination  of  ^gi®^^"  ®'  •"•*^' 
the  absolute  value  of  the  rock;  the  second  was  the  establishment 
of  a  standard  for  comparison  with  the  collections  from  horizons 
which  are  not  worked  for  lime  production. 

The  St.  Louis  Limestone,  within  the  city  limits,  is  not  at 
present  used  for  lime  making.  Were  the  fact  established  ^J^Yimite*"*  ** 
that  beds  of  the  requisite  quality  for  this  purpose  existed  within 
these  limits,  these  beds  could  be  used  to  great  advantage,  first, 
because  of  their  proximity  to  the  local  market,  and,  secondly, 
because  great  quantities  of  waste  rock  at  the  numerous  quarries 
could  be  utilized.  Hence,  for  the  purpose  of  collecting  a  com- 
plete series  of  samples,  a  section  was  selected  in  this  formation 
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Typical  section 
ODOsen. 


ReBulto  to  bo 
reached. 


which  should  represent  as  nearly  as  possible  all  of  the  different 
beds  which  could  be  made  available.  This  section  of  the  St. 
Louis  Limestone  was  constructed  from  measurements  made  at 
three  quarries  along  the  Mississippi  river.  Groing  south  each 
section  is  thought  to  be  approximately  a  continuiition  of  the 
preceding  one.  That  at  the  Stiefel  and  Ruckert  quarry  repre- 
sents the  higher  part  of  the  formation,  that  at  Martin  Lorentz% 
the  next  lower,  and  that  at  the  Work  House  quarry,  the  lowest 
available  part.  At  the  outset  it  was  hoped  that  sufficient  analyt- 
ical work  could  be  done  to  determine  whether  the  qualities  of 
the  various  beds  were  persistent  throughout  their  extent ;  but» 
owing  to  a  considerable  dip  of  these  beds  a  much  larger  section 
was  found  than  had  been  anticipated,  and,  consequently,  the 
number  of  analyses  to  be  made  grew  so  large  as  to  make  this  at- 
tempt impracticable,  at  least,  for  the  time  being.  The  results 
of  the  analyses  can,  therefore,  be  applied  with  exactness  only 
to  those  outcrops  from  which  the  samples  were  actually  taken; 
they  only  suggest  what  may  be  expected  in  other  portions  of  the 
beds  they  represent. 

The  following  conventional  cross  section,  running  a  little  west 
of  south,  will  illustrate  the  conditions  of  occurrence  and  the  in- 
terpreted relations  of  the  sections: 


is 

o 


03 

> 


x: 


DiagramAtic  cross  section  in  the  St.  I^oais  Limestone,  indicating  the  relative  position  of  the  rocks  In  the 

quarries  where  the  beds  were  sampled  for  analysis.    Looking  west. 
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The  samples  for  the  analyses  given  in  the  following  tables 
were  collected  mostly  from  active  stone  quarries.  They  were  character  of  earn, 
taken  so  as  to  represent  as  nearly  as  possible  an  average  of  the 
beds,  vertically  and  laterally,  in  the  immediate  vicinity  of  the 
section.  In  addition  to  such  samples  collections  were  made 
from  different  geological  formations  as  follows: — 

From   the   Keokuk  Limestone  at  the  second   tunnel  of    the  Keokuk  Lime- 
Missouri  Pacific   railway,  the   sample  for  analysis  No.  64  was 
taken  as  an  average  of  the   exposed   strata,  which   amount   to 
about  thirty  feet  in  thickness. 

From  the  Burlington  Limestone  near  Valley  Park,  an  aver- Burlington  Lime- 
age  sample  of  the  beds  was  taken  for  analysis  No.  6f>,  at  an  old 
quarry  which   was   formerly  worked   for   lime  production,  and 
near   which   an   old    kiln  is  still  standing.     The  abundance  of 
chert  in  the  beds  has  caused  the  abandonment  of  work. 

From  the  heavy  beds  of  the  First  Magnesian  Limestone,  near  First  Magnesian 
Glencoe,  an  average  sample  was  taken  for  analysis  No.  77. 

In  the  following  tables  of  analyses  reference  is  made  under 
each  title  to  the  page  where  the  section  is  described  from  which  Reference  num- 
samples  were  collected;  further  the  stratum  number  is  given 
with  each  analysis  number.  In  the  descriptions  of  sections  thus 
referred  to,  analyses  numbers  accompanying  the  respective  strata, 
again  refer  hack  to  the  tables  of  analyses. 


ANALYSES  OF  LIMESTONES  FROM  ST.  LOUIS  CITY  AND  COUNTY. 

In  the  following  table  of  analyses  the  term  "insoluble  sillcious  residue'* 
means  that  portion  of  the  limestone  which  is  insoluble  in  dilute  Hydric  Chlo- 
ride (1  to  S),  exclusive  of  organic  matter.  The  existence  of  the  latter  was 
recognized  in  all  samples,  but  it  was  burned  off  before  weighing.  These  resi- 
dues consist  for  the  roost  part,  of  clear  transparent  quartz;  but,  with  ^h®  Explanation  of 
higher  percentages  of  <*  insoluble  residue/*  some  clay  and  other  insoluble  mat-  tables, 
ter  is  presumably  present.  The  term  *< combined  oxides**  is  meant  to  include 
alumina  and  ferric  oxide  which  were  weighed  together.  The  lime  and  magnesia 
found  by  analysis  were  calculated  as  carbonates  and  are  so  tabulated.  The 
percentages  are  of  samples  dried  at  100°  C.  Percentages  marked  with  an 
asterisk  (*)  were  determined  by  difference. 

A.  E.  WOODWARD. 

Samples  Nos.  1  to  60  inclusive  are  of  successive  beds  of  the 
St.  Louis  Limestone,  taken  in  a  descending  order. 
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Stibfbl  a  Ruckbrt*8  Quarry,  St.  Louis  Limestone. 
{Far  detcription  of  section  seep.  61,') 


Analyses. 


Aualysis 

Strat- 
um 
No. 

Insoluble 
Siliceous  Resi- 
due. 

Combined 

Calcium 

Magnesium 

Number. 

Oxides. 

Carbonate. 

Carbonate. 

Per  Cent. 

Per  Cent. 

Per  Gent. 

Per  Cent. 

1 

8 

8.89 

0.99 

78.98 

14.12 

2 

4 

9.00 

0.88 

83.58 

8.91 

8 

5 

2.24 

0.85 

91.88 

4.20 

4 

6 

1.20 

0.16 

96.02 

0.72 

5 

7 

1.58 

0.25 

96.34 

0.86 

6 

8 

1.40 

0.25 

96.65 

0.76 

7 

9 

3.57 

0.31 

93.78 

0.86 

8 

10 

8.41 

0  27 

94.00 

0.76 

9 

12 

18.70 

4.24 

45.00 

81.51 

10 

18 

8.56 

0.95 

72.05 

17.29 

11 

14 

1.88 

0.82 

89  80 

5.90 

12 

15 

2.57 

0.85 

96.40 

0.50 

18 

16 

0.76 

0  17 

97.86 

0.58 

14 

18 

12.73 

8.84 

56.10 

26.69 

15 

19 

8.85 

0.85 

71.52 

20.03 

16 

20 

5.86 

0.52 

87.10 

7.02* 

17 

21 

4.71 

0.22 

94.15 

1.48 

18 

23 

2.47 

0.31 

92.30 

1.88 

19 

28 

4.05* 

0.30 

92.55 

8.10 

Martin  Lorbntz'  Quarry,  St.  Louis  Limestone. 
{For  Description  of  Section,  seep,  54.) 


Analyses. 


Analysis 

Strat- 
um 
No. 

Insoluble 
Siliceous  Resi- 
due. 

Combined 

Calcium 

Magnesium 

Number. 

Oxides. 

Carbonate. 

Carbonate. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

20 

8 

6.53 

0.83 

83.85 

8.16 

21 

4 

8.02 

l.Ol 

79.40 

10.81 

22 

5 

9.97 

1.07 

70.80 

10.86 

23 

6 

3.44 

0.87 

92.05 

3  67 

24 

7 

4.61 

0.34 

93.85 

0.99 

25 

8 

6.08 

0.61 

78.15 

16.81 

26 

9 

11.63 

3.10 

52.85 

29.25 

27 

10 

2.83 

0.19 

94.75 

0.97 

28 

11 

6.79 

0.65 

90.55 

1  06 

29 

12 

8.77 

1.35 

66.46 

31.95 

30 

13 

7.64 

0.80 

84.75 

5  27 

31 

15 

11.02 

2.60 

67.80 

2638 

32 

16 

6.29 

0.95 

84.95 

5.98 

83 

17 

1.97 

0.35 

87.60 

8.66 

34 

18 

10.40 

11.76 

6S.30 

17.22 

35 

19 

8.20 

0.40 

93.20 

1.44 

36 

20 

19.96 

4.80 

51.60 

19.22 

37 

21 

2.32 

0.26 

94.35 

1.70 

38 

22 

1.64 

0.25 

95.70 

1.10 

39 

23 

5.77 

043 

89.95 

223 

40 

24 

2.84 

0.25 

93.60 

2.23 

41 

25 

2.72 

0.35 

93.75 

2.38 

42 

26 

2.77 

0.40 

92.40 

8.22 

LADD 
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Work  House  Quarry,  St.  Louis  Limestone. 
(JPor  Description  of  Section^  see  p,  63.) 


Analysis 
Namber. 

Strat- 
um 
No. 

Insoluble 
Siliceous  Resi- 
due. 

Combined 
Oxides. 

Calcium 
Carbonate. 

Mas^aeslum 
Carbonate. 

Per  Cent. 

Per  Gent. 

Per  Cent 

Per  Cent. 

48 

2 

4.05 

0.37 

98.21 

0.79 

44 

8 

10.05 

1.78 

80.12 

5.49 

45 

4 

9.56 

1.82 

61.89 

24.58 

46 

5 

6.51 

0.78 

80.49 

10.45 

47 

6 

9.17 

0.78 

74.79 

11.10 

48 

7 

2.17 

0.85 

89.94 

1.61 

49 

8 

8.88 

0.67 

78.49 

19.9;^ 

50 

9 

2.86 

0.85 

89.26 

4.78 

51 

10 

1.85 

0.28 

94.84 

1.8« 

52 

11 

8.19 

0.55 

85.63 

9.20 

58 

12 

1.10 

0.80 

96.15 

0.59 

54 

13 

2.26 

0.42 

94.97 

0.94 

55 

14 

5.76 

0.52 

92.21 

0.78 

56 

15 

9.22 

0.65 

82.05 

7.87 

57 

16 

6.66 

0.66 

88.87 

8.12 

58 

18 

1.48 

0.85 

94.08 

2.88 

59 

20 

2.40 

0.53 

78.97 

18.86 

60 

21 

1.07 

0.81 

98.25 

4.80 

Chas.  W.  Goetz'  Quarry,  St.  Louis  Limestone. 
(For  Description  of  Section  at  Barthold  Valley ^  seep,  82,) 


Analyses. 


61 

2 

2.00 

0.61 

♦96.81 

0.58 

62 

8 

0.70 

0.27 

♦98.41 

0.62 

68 

4 

1.24 

0.87 

♦97.71 

0.68 

64 


Railway  Cut,  2d  Tunnel,  Keokuk  Limestone. 


4.85 


1.75     I 


77.96 


14.84 


Crystal  Spring  Quarry,  Vious  Station,  St.  Louis  Limestone. 
(For  Description  of  Section^  seep.  70.) 


65 


2.00 


0.40 


95.15 


0.64 


Railway  Cut,  Valley  Park,  Burlington  Limestone. 

(Seep,  75.) 


66 


1.10    I 


0.40 


94.00 


8.18 
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Herbert  Dorenheim's  Quarry,  St.  Paul,  Trenton  Limestone. 

(Seep.  80.) 


Analysis 
Number. 

Strat- 
um 
No. 

Insoluble 
Siliceous  Resi- 
due. 

Combined 
Oxides. 

Calcium 
Carbonate. 

Magnesium 
Carbonate. 

67 

Per  Cent. 
0.85 

Per  Cent. 
0.85 

Per  Cent. 
97.75 

Per  Cent. 
0.45 

Thorn  and  Hunkins*  Quarry,  Minck  Station,  Trenton  Limestone. 

{See  p.  83.) 


68 


12.15 


0.46     / 


86.00 


0.46 


Glencoe  Company's  South  Quarry,  Olencoe,  Trenton  Limestone. 

{For  Description  of  Section^  8eep.  81,) 


69                                      2.25                      0.80     1               89.40                     6.96 

Olencoe  Company's  Middle  Quarry,  Olencoe,  Trenton  Limestone. 

{Seep,  81.) 

70                                      0.46                      0.66     I              97.20                     0.46 

Olencoe  Company's  North  Quarry,  Olencoe,  Trenton  Limestone. 

{For  Description  of  Sfction^  see  p.  82.) 

71 

2 

6.00 

1.05 

82.55 

9.27 

72 

3 

1.00 

0.56 

96.40 

0.42 

78 

4 

0.46 

0.40 

♦98  60 

0.34 

74 

5 

0.70 

0.25 

97.40 

0.42 

75 

6 

0.36 

0.30 

97.75 

0.27 

7() 

7 

0.55 

0.60 

96.75 

0.27 

R.ULWAY  Cut,  Glencok,  First  Majjnesian  Limestone. 
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1235     I 


1.10 


48.75 


87  09 


While  not  attempting  here  an  exhaustive  (liscu3^*ion  of  the  re- 
Di8cu88ion  of  an-  s\i\ts  Contained  in  the  preceding  tables,  a  brief  reference  will  be 

in  place  to  some  ot  the  more  salient  features  developed.  An 
analysis  of  the  contents  of  these  tables  results  in  the  following 
classilication ;  — 

Total  number  of  analyses 77 

Number  of  samples  of  stone  not  at  present  u.'^ed  for  lime  production 65 

Number  of  samples  from  St.  Louis  city 60 

"  <*  *<  *<         county 17 

Number  of  samples  from  the  St.  Louis  Limestone 64 

{Three  of  these  are  from  beds  at  present  vsed.) 
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Number  of  samples  from  the  Keokuk  Limestone 1 

(^An  average  of  all  the  beds  exposed,) 

Number  of  samples  from  the  BurliuKton  Lime^itooe  ....   1 

(-4n  average  of  the  beds  formerly  used.) 

Number  of  samples  from  the  Treutoo  Liraestoue 10 

(^Nine  of  these  are  of  beds  noio  used.) 

Number  of  samples  from  the  First  Magoesian  Limestoue 1 

(An  average  of  beds  aggregating  about  SO  ft.  in  thickness.) 

The  limestones  used  commercially  for  the  manufacture  of  lime 
rarely  contain  less  than  eighty-nine  per  cent,  of  calcium  car- 
bonate. Applying  this  fact  here,  wo  are  able  to  separate  those 
limestones  which  are  probably  of  value  for  this  purpose,  from 
those  which  are  not,  at  least  so  far  as  the  lime  contents  is  con- 
cerned. Of  the  analyses  of  the  twelve  beds  or  series  of  beds  which  Limestone  with  89 
lime  producers  are  now  using  there  is  but  one  the  results  of  percent. of  iime. 
which  show  the  amount  of  impurity  to  exceed  ten  per  cent.,  and 
in  that  case  the  excess  is  only  a  fraction  of  one  per  cent.  To 
be  compared  favorably  with  these  twelve,  there  are  of  the  re- 
maining sixty-five  limestone  samples,  thirty-four  in  which  the 
amount  of  calcium  carbonate  is  above  eighty-nine  per  cent.  The 
beds  represented  by  these  thirty-four  are  those  of  Valley  Park 
and  Vigus  Station,  twelve  at  the  Stiefel  &  Ruckert  quarry, 
eleven  at  Martin  Lorentz'  quarry,  and  nine  at  the  Work  House 
quarry. 

The  beds  at  Valley  Park  seem  to  be  rendered  useless  by  the 
immense  amount  of  chert  which  they  contain.  At  Vigus  Station 
the  six  successive  beds  (which  are  quarried  for  building  stone) 
were  sampled  at  the  Crystal  Spring  quarry.  They  have  a  total 
thickness  of  a  little  over  fifteen  feet,  and  would  be  available  for 
the  manufacture  of  lime.  At  the  Stiefel  &  Ruckert  quarry  the 
twelve  beds,  Nos.  5  to  10,  14  to  16  and  21  to  23,  have  a  total 
thickness  of  36^  ft.,  and  they  occur  in  one  group  of  six  beds,  and  Distribution  of 
two  groups  of  three  beds  each.  The  total  thickness  of  the  group 
of  six  beds  is  16^  ft.  At  Martin  Lorentz'  quarry  the  eleven 
beds,  Nos.  6,  7,  10,  11,  19  and  21  to  26,  have  a  total  thickness 
of  26^  ft.,  and  six  of  these  having  a  total  thickness  of  15^  ft. 
are  successive  beds.  At  the  Work  House  quarry  the  nine  beds, 
Nos.  2,  7,  9,  10,  12,  13,  14,  18,  21  are  somewhat  separated,  but 
six  of  them  have  a  total  thickness  of  25|  ft.,  and  are  separated 
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by  only  two  beds,  of  inferior  quality,  which  have  a  total  thickness 
of  4J-  feet.     The  total  thickness  of  the  nine  beds  is  39  feet. 

*^'p!Sed*"*^  ^^^'     ^*^®   ^^^^  settlement  of  the  question  of  the  adaptabilities  of 

these  limestones  is,  however,  left  for  future  investigation  and 
experiment.  Some  of  the  limestones  are  remarkably  pure  and 
are  worthy  of  being  experimented  with,  in  connection  with  some 
of  the  neighboriDg  clays,  for  the  production  of  hydraulic  cement. 


Prod  act. . 


FomiatiOD. 


Ix>catlon. 


Character  ot 
product. 


Trenton  stone. 


A  DESCRIPTIVE  LIST  OF  LIME  WORKS. 

The  following  descriptions  include  only  the  works  of  producers 
which  are  situated  within  the  county  or  city  of  St.  Louis  ;  some 
of  the  firms  mentioned  have  extensive  works  in  other  parts  of  the 
State. 

Darenheim^  Herbert  (76)  :  —  Mr.  Dorenheim  began  producing 
lime,  with  one  kiln,  at  St.  Paul,  in  May,  1890.  Since  that  time 
he  has  produced  about  six  thousand  bushels  per  month. 

The  stone,  which  burns  to  a  black  lime,  is  taken  from  the 
quarry  of  the  old  firm  of  Goetz  &  Cobb,  which  now  has  here 
(owing  to  some  litigation)  three  idle  kilns. 

The  formation  quarried  is  Trenton  Limestone,  and  the  sample 
for  antilysis  number  67,  was  taken  jis  an  average  of  the  beds 
used  for  lime  making. 

Glencoe  Lime  and  Cement  Company  (70  to  72):  —  This  com- 
pany has  two  sets  of  works  at  present  operating,  which  are  lo- 
cated respectively  about  two  and  four  miles  north-west  of  Glen- 
coe. Both  are  connected  with  the  main  line  of  the  Missouri 
Pacific  railway  by  a  branch  track. 

Two  kinds  of  lime,  known  as  white  and  black  lime,  are  pro- 
duced. The  former  is  a  finishing  lime  and  commands  a  high 
price,  but  has  a  comparatively  small  sale.  The  latter  is  used  for 
many  purposes,  and  constitutes  the  bulk  of  the  product,  selling 
at  a  much  lower  price  than  the  white  lime.  The  two  varieties 
differ  very  much  in  character;  the  black  lime  being  said  to  slack 
slowly  and  coolly,  and  to  set  rapidly,  while  the  white  lime  acts 
in  an  opposite  way. 

All  of  the  limestone  used  at  both  places  comes  from  the  Tren- 
ton formation.     At   the  works   nearest   Glencoe   there   are  two 
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quarries  and  two  kilns.*      One  of  the  quarries,  which  we  term  Product. 
the   southern   one,    furnishes  a  stone  which   burns  to  a  white 
lime. 

Following   is  a  section   at  this   quarry  in   descending  series. 
Analysis  No.  69  is  of  an  average  sample  of  all  the  beds:  — 

FBBT.     IM0HE9. 

1.  Slope  of  stripping 

2.  Limestone,  gray  to  lavender,  fossillferons,   vary-grained, 

vermiform  cavities,  very  cberty 5 

8.  Like  No.  2,  bat  more  cavities 3  9 

4.  Limestone,  brown,  very  cherty,  coarse  grained,  f ossilif erous, 

vermiform  cavities 3 

6.  Limestone,  brown  to  gray,  granular 2-4 

6.  Limestone,  thin  beds,  gray  to  lavender,  fossillferous,  coarse 

grained  vermiform  cavities 8 

7.  Like  No.  6,  but  finer  grained 4 

8.  LikeNo.  6,  but  vary-grained 4  4       Section. 

9.  Limestone,  brown,  granular,  fossillferous 2 

10.  Slaty  shale,  fossillferous i-i 

11.  Limestone,  lavender,  vary  grained,  fine  to  very  coarse 8 

12.  Shale h 

18.  Limestone,  gray  and  brown,  vermiform  structure  in  grain, 

very  fossillferous 2  1 

14.  Same  as  No.  18,  but  less  fossillferous 8 

Total  thickness  of  rock 25  8 


About  an  eighth  of  a  mile  norlh  of  this  quarry  a  new  quarry 
has  been  recently  opened,  from  which  a  stone  is  taken  which 
burns  to  a  black  lime.  The  opening  is  not  yet  sufficiently  de-Prodact. 
veloped  to  expose  a  good  section.  The  rock  is  very  fossillfer- 
ous, semi-crystalline,  and  colored  light  and  dark  gray.  An 
average  sample  of  this  rock  was  used  for  analysis  No.  70. 
'  At  the  works,  about  four  miles  north-east  of  Glencoe,  are  the 
two  **  north"  quarries  and  three  kilns.  The  quarries  are  higher 
stratigraphically  and  topographically  than  those  described  above. 
The  stone  taken  from  them  burns  to  a  black  lime. 

The  following  section,  in  descending  series,  was  made  at  these 
quarries.     Numbers  4,  5  and  6  are  but  imperfectly  separated. 


*  Some  of  the  beds  here  will  furnish  a  good  dimension  stone,  while  some 
that  would  appear  to  do  so  are  worthless  for  that  purpose  because  of  their 
tendency  to  weather  into  a  honey-comb  condition,  as  previously  described. 

6 
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PEBT.  laCBMB. 

1.  Slope  of  stripping 

2.  LimestoDe   (analysis  No.  71),  decomposing  and  clayey..     8 
8.  Limestone    (analysis   No.    72),  gray    turning   to   almost 

'  black  towards  top,  irregular  chert  layer,  snb-crystal- 

line,  fine  grained,  bard,  f ossilif eroas 1  2 

4.  Limestone  (analysis  No.  78),  bluish,  mostly  fine  grained 
but  coarse  in  patches,  sub-crystalline,  calcite  blotches, 

hard,  suture  joints,  splintery  fracture 1  1 

Section.  ^*  Limestone  (analysis    No.    74),   gray,    soft    at   base    but 

harder  toward  top,  flue  grained ....      7  4 

6.  Limestone    (analysis   No.    75),  light  gray,  highly  fossil- 

iferous,     semi-crystalline,     coarse    grained,     irregular 
fracture,  suture  joints,  cherty  in  places 6  9 

7.  Limestone    (analysis   No.     76),    dark    gray,    ferruginous 

bands,  extremely   fossiliferous,   soft,   granular,  coarse 
grained 7 

Total  thickness  of  rock 26  4 

In  each  of  these  quarries  the  rock  is  dislodged  from  the  face 

of  the  quarry,  and  more  or  less  shattered  by  powder  blasts.     It  is 

Modeof  quarrying  then  broken  into  quite  small  pieces  by  the  use  of  hammers,  and 

hauled  in  carts  up  an  inclined  plane,  whence  it  is  dumped  into 
the  kilns  to  be  burned.  After  the  burning  it  is  shoveled  directly 
into  freight  cars. 

Goetz,  Charles  W,  (73  and  75):  —  Mr.  Goetz  has  liine  works 
at  Bartholds  valley,  and  at  a  point  on  the  county  line  near  Port 
Royal.  At  the  former  place  there  are  two  kilns  and  three 
quarries,  only  one  of  which  is,  however,  at  piesent  worked.  A 
high  grade  of  white  finishing  lime  is  pi'oduced.  The  section 
here,  pi'esumably  in  St.  Louis  Limestone,  is  as  follows,  in 
descending  series:  — 

Fket.  Inches. 

1.  Stripping 10 

2.  Limestone    (analysis    No.    61),    dark   gray,  fine   grained, 

hard  4  8 

ggg^lQjj  3.  Limestone    (analysis   No.   62),  light    gray,    fine    grained, 

soft,  fossiliferous 3 

4.  Limestone  (analysis  No.  63).     Like  No.  3  but  harder 5 

Total  thickness  of  rock 12  8 


The  works  at  Port  Royal  have  been  only  recently  started. 
Stone  from  the  Trenton  horizon  is  to  be  used,  and  two  kilns  are 
in  the  process  of  construction. 


»•] 
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Thorn  and  Hunkina  (71):  — This  firm  has  its  works  located 
at  Miock,  ou  the  "Frisco"  railroad,  just  across  the  Mevamec  i^^mUod. 
river  from  St.  Paul.  One  kiln  is  use,  and  stone  is  procured  from 
two  quarries,  in  the  Trenton  Limestone,  which  are  situatvd 
at  different  elevations  in  an  old  bluff  of  the  river.  The  forma- 
tion is  characteristically  Trenton.  The  sample  for  analysis  Mo. 
68  was  taken  as  ah  averaf^e  of  the  beds  here  quarried  which 
represent  a  total  thicknesa  of  about  thirty  feet. 


STATISTICAL  TABLES. 

The  facts  given  in  the  following  table  are  the  results  of  per- 
sonal inquiry  of  the  proprietors  of  the  works.  The  produc- 
tion of  lime  in  the  vicinity  of  St.  Louis  has  much  increased 
since  1889,  and  the  totals  given  below  will  probably  fall  far 
short  of  the  figures  for  the  present  year. 


Tbe  location  of  the  works  may  be  foaod  o 
this  article,  b;  tbelr  respective  numberB. 


the  CoDDt;  Hap,  iccompanjlng 


ll 

Proprietor. 

LocatloD. 

n 

Froductlun 
In  Bushels. 

Value  of  Pro- 
dnct  at  Kiln. 

70 
71 
72 

Ulenco*  Lime  and 

Cement  Co 

Glenco*  Lime  &nd 

Cement  Co 

Glencoe  Lime  and 

Cement  Co    .... 

(Id  Litigation.) 
nhM.  W.  Goett... 
ThonietHawklnfl 
Clias.  W.  Goeti... 

'  Herbert  Doreo- 

AboDt  3}  miles  H. 

ol  Glencoe 

About  i  miles  N. 

ol  Glencoe  

s 

2 

2 

400,000 

yot     uptrati 

7B,000 
87,000 

Not    operaK 

Xot    operali 

$110,000 

ng'in  1889. 
80,000 

is,m 

nf  in  1889. 
ng  In  1889. 

78 

Bsrtbold's  Valley. 

a  1  & 

76 
7G 

On  count;  line  at 
Port  Royal 

3 

1 

Totals 

H 

13 

Be2.000 

8103,000 

*  Produces  now  about  6,000  bushels  per  month. 
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and  gravel. 


THE  SAND  AND  GRAVEL  INDUSTRY. 

GENERAL  REMARKS. 

The  great  mass  of  sand  and  gravel  which  is  consumed  in  St. 
soarceofeand      Louis  comes  from  the   Meramec   river,     A   smaller  amount  is 

taken  from  the  Mississippi  river,  and,  comparatively,  a  very  lit- 
tle from  gravel  deposits  in  the  northern  part  of  the  city,  which 
seem  to  belong,  geologically,  to  the  assorted  drift  of  the  glacial 
period.  Red  and  gray  gravel  are  shipped  to  St.  Louis  from 
Robertsville  and  other  points  in  Franklin  county. 

The  sand  from  the  Meramec  river  is  superior  in  quality  to  that 
from  the  Mississippi,  which  contains  black,  probably  carbon- 
aceous particles,  which  are  said  to  **pop"  in  pointing.  It  is 
rather  coarse  and  the  grains  are  somewhat  rounded. 

A  DESCRIPTIVE  LIST  OF   SAND  AND  GRAVEL  WORKS. 

St.  Louis  Dredging  Co.: — This  company  was  organized  in 
1883,  with  a  capital  stock  of  $50,000.  It  furnishes  all  the  sand 
and  gravel  to  the  following  companies,  viz. :  Griffith  &  Adams 
Sand  and  Gravel  Transit  Co.,  The  New  Missouri  Sand  Co.,  New 
St.  Louis  Sand  Co.,  and  the  Eagle  Sand  Co. 

In  1889  it  sold  117,048  loads  of  sand  and  gravel,  at  an  aver- 
age price  of  60  cents  per  load  at  the  boat.  A  few  barges  full 
have  been  taken  to  the  Illinois  side. 

The  Eagle  Sand  Co,: — Previous  to  March  this  company  did 
its  own  dredc^ing.     In  1889  it  sold  about  H,000  loads. 

The  Griffith  &  Adams  Co, :  —  This  company  was  organized  in 
1874,  with  a  capital  stock  of  $12,000.  Its  sand  is  obtained 
from  the  area  in  the  Mississippi  river  between  the  Eads  and 
Merchants  bridges. 
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Scope  of  article. 


Characteristics. 


Distribution. 


Iron  coDtoDts. 


PREFATORY   REMARKS. 

This  report  upon  the  mineral  waters  of  Henry  and  adjoining  counties 
is  the  result  of  field  work  done  during  last  April  and  May  The  report 
was  ready  for  publication  during  the  early  summer,  but  has  been  with- 
held pending  the  preparation  of  the  accompanying  report  on  the  St. 
Louis  clay  and  stone  industry.  Since  this  time  the  work  has  been  ex- 
tended into  many  counties  and  the  final  report  on  the  mineral  waters 
of  the  State  can  probably  be  issued  next  year. 

Arthur  Winslow, 

State  geologist. 

INTRODUCTION, 

The  following  article  includes  a  description  of  the  important 
springs  and  wells  of  Henry,  St.  Clair,  Johnson  and  Benton 
counties,  together  with  the-resttlts  of  analyses  of  their  waters, 
made  in  the  laboratory  at  Jefferson  City.  These  waters  may  be 
grouped  as  follows : — 

1.  Alkaline  and  Alkaline  Chalybeated  Springs:  These  are 
non-thermal  springs  containing  small  quiintities  of  the  carbonates 
of  the  alkalies  and  of  the  alkali  earths  in  solution.  Many  of 
this  class  of  waters  contain,  besides,  noticeable  quantities  of  iron 
carbonate,  and  where  this  is  the  case  the  water  is  known  as 
chalybeate  or  iron  water. 

Representatives  of  the  alkaline  and  alkaline  chalybeate 
springs  are  found  at**  Windsor  Spring"  and  Sand  Creek  Spring 
in  Henry  county,  and  at  Pertle,  Reed  and  Electric  Springs  in 
Johnson  county. 

The  principal  ingredient  of  the  alkaline  waters  here  considered 
is  calcium  carbonate  (or  bicarbonate);  with  this  occur  carbon- 
ates of  maornesia  and  of  the  alkalies  toorether  with  some  alkaline 
sulphates.  As  previously  mentioned  iron  is  present  in  many  of 
these  waters,  from  which  it  is  deposited  as  the  brownish  red 
hydrate  along  the  courses  of  the  stream,  or  in  any  vessel  in 
which  the  water  is  exposed  to  the  air.  Hence  any  beneficial  ef- 
fects which  may  result  from  the  iron  contents  of  these  waters  will 
be  diminished  by  exposure  of  the  water  to  the  air,  and  the  effects 
will  be  greatest  when  the  waters  are  taken  fresh  from  the  springs. 
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2.  Alkaline  Saline  Springs:  These  are  represented  by  the 
artesian  wells  at  Clinton,  Henry  county;  Mone^w  apringa  at 
Monegaw,  St.  Cluir  county  ;  and  Buliugspring  in  Benton  county. 
With  these  may  also  be  classed  the  small  undeveloped  and  un- "'"'"'"'""'■ 
used  spring  north  of  Warrensburg  in  Johnson  countvt  known  as 
the  "  Sulphur  spring,"  and  also  the  well  iit  Montrose,  Henry 
county.  With  the  exception  uf  the  latter,  these  alkaline-saline 
waters  are  characterized  by  the  presence  of  chlorides  of  the 
alkalies  together  with  the  carbonates  and  sulphates  of  lime  and  chkntoteriiuci. 
magnesia.  The  Montrose  water  contains  sulphates  instead  of 
chlorides  and  carbonates.  All  of  the  alkaliae-saline  waters  ex- 
cepting the  Montrose  water  contain  hydrogen  sulphide  gas  ami 
are  termed  "  sulphur  waters." 

The  origin  of  these  two  classes  of  waters   cannot  be  definitely  origin  inggMMd. 
stated  at  present;  but  the  differences  already  determined  to  ex- 
ist between  them  olTer  suggestions  in  this  direction. 

First,  by  reference  to  the  following  table  it  will  be  seen  thai 
the  temperatures  of  the  waters  of  the  same  claas  do  not  vary  "^w^ertS;™. 
much  and  further  that  the  alkaline  waters  are  iuTariably  colder 
than  the  alkaline-saline  waters.  This  indicates,  at  least,  simi- 
larity in  conditions  of  originof  the  waters  of  the  same  class,  and 
difference  in  conditions  of  origin  between  waters  of  the  different 
classes. 


water. I  £8°    61° 


;  Accompanied  by  Sulpha- 1^ 
I    rettod    Hydrocea    ftDdj 
1     free  Carbotilc  Acid.        I 
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Differences  In 
composition. 


Snbterranean 
flow  of  water. 


Alkaline  waters, 
shallow   soarce, 
Alkaline-saline 
a  deep  source. 


Explanation  of 
Analyses. 


Second,  the  distinguishing  constituents  of  the  alkaline  waters 
are  carbonates  of  lime  and  of  iron  ;  those  of  the  alkaline-saline 
waters  are  hydrogen  sulphide  gas  and  chloride  of  sodium.  Now, 
all  natural  waters  which  flow  from  the  ground,  either  from 
springs  or  from  wells,  have  passed  through  various  rocks.  The 
waters  may  pass  through  these  rocks  either  by  a  slow  process  of 
percolation  or  may  flow  through  them  along  joints,  cracks  or  fis- 
sures, or  the  two  processes  may  be  combined.  The  waters  may 
seep  through  rocks  which  lie  near  the  surface  and  flow  out  at  the 
face  of  the  rock  within  a  short  distance,  or  they  may  sink  to 
great  depths  and  reach  the  surface  only  through  a  long  natural  or 
artificial  opening.  All  waters  of  surface  springs  and  most 
waters  from  deep  sources  were  originally  derived  from  the 
rain-fall.  As  the  rain  water  soaks  through  the  rocks  it  dis- 
solves out  various  constituents  in  amounts  proportional  to 
their  solubilities  and  to  the  length  of  time  the  water  is 
able  to  act  on  them.  Rocks  near  the  surface  suffer  most 
from  this  solvent  action  of  rain  water  and  any  very  soluble 
constituent  will  be  removed  in  a  comparatively  short  time. 
The  flow  of  water  at  great  depths  is,  on  the  contrary,  more 
sluggish  and  the  soluble  materials  endure  longer.  The  al- 
kaline waters  here  referred  to  contain  in  solution,  such  materials 
as  could  bo  supplied  from  the  rocks  which  we  find  at  the  surface, 
and  are  further,  frequently  seen  to  issue  directly  from  these 
rocks.  The  alkaline-saline  waters,  on  the  contrary,  are  seldom 
seen  to  issue  directly  from  surface  rocks,  and  they  further  con- 
tain an  extremely  soluble  substance,  chloride  of  sodium  (com- 
mon salt),  which  we  do  not  recognize  in  the  surface  rocks,  and 
which,  by  the  above  reasoning,  would  not  probably  exist  there  at 
this  date.  Hence  we  have  reason  to  assign  to  the  alkaline 
waters  a  shallow  source,  and  to  the  alkaline-saline  springs  a  deep 
source. 

The  analyses  of  the  waters  have  been  expressed  in  terms  of 
the  compounds  probably  present.  In  the  analyses  of  the  alka- 
line-saline water,  the  carbonate  of  lime  given  in  the  table  is  the 
amount  of  lime  actually  precipitated  on  boiling  away  the  free 
carbonic  acid.  In  other  cases  the  usual  method  of  combining 
the  acids  and  bases  actually  found,  has  been  employed.     Thus 
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in  the  alkaline  waters  chlorine  is  combined  with  the  bases  in 
the  order  potash  and  soda ;  sulphuric  anhydride  with  the  bases 
in  the  order  potash,  soda,  ma^rnesia,  lime ;  the  remainder  of  the 
bases  have  been  combined  with  carbonic  anhydride  as  neutral 
carbonates.  The  amount  of  carbonic  anhydride  required  ^ ^r E|n?iftnation  of 
this,  subtracted  from  the  amount  actually  found  by  analysis, 
yielded  an  amount  assumed  to  be  either  free  or  combined  with 
the  carbonates  of  lime,  magnesia,  andiron  to  form  bicarbonates. 
In  this  way  results  are  obtained  which  are  readily  comparable 
with  each  other  and  with  other  analyses  ;  but  the  extent  to  which 
they  express  the  actual  combinations  is  subject  to  the  inaccur- 
acies inherent  in  the  method. 

In  the  present  condition  of  knowledge  of  the  therapeutic  value 
of  the  mineral  constituents  of  waters,  no  definite  conclusion  can 
be  offered  from  a  consideration  of  these  analyses.  It  is  com-'^^aiJ|5f""*^ 
monly  supposed  that  the  presence  of  bromides  and  iodides,  and 
of  lithia  givej  a  mineral  water  valuable  medicinal  properties. 
Be  this  as  it  may  it  is  certain  that  if  these  exist  in  the  waters 
examined,  they  do  so  in  such  small  quantities  as  to  make  them 
at  least  unimportant  constituents. 

The  •*  totals  "  given  in  the  tabic  of  analyses  were  obtained  by 
adding  the  amounts  of  the  individual  constituents  found  in  an- 
alysis. This  quantity  was  checked  in  every  case  by  comparison 
with  the  weight  of  the  residue  from  a  measured  quantity  of  the 
water,  and  the  two  were  found  to  agree  very  closely  in  every 
case. 

THE  MINERAL  WATERS  OF  HENRY  COUNTY. 

THE  WELLS  AT  CLINTON. 

The  Clinton  Artesian  Well.  —  During  the  summer  of  1887, 
an  eight  inch  well  was  drilled  south  of  Clinton  (in  N.  W.  \  of 
S.  W.  i  section  10,  township  41  north  range  26  west.)  At  the 
depth  of  310  feet,  the  rate  of  flow  of  water  from  the  well  is  re- History  of  weii. 
ported  to  have  been  75  gallons  per  minute,  which  increased  to 
200  gallons  per  minute  at  425  feet:  this  water  was  termed 
*^  sulphur  water."     At  the  latter  depth  the  diameter  of  the  drill 
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Volume  of  flow. 


ImproTements. 


Mode  of  sampling. 


Volume  of  flow 


bit  was  decreased  to  5f  inches,  and  the  drilling  continued  to  80O 
feet.  The  flow  down  to  425  feet  was  then  separated  from  that 
at  greater  depths  by  a  casing  so  that  two  distinct  flows  were  ob- 
tained ;  one,  from  around  the  casing,  of  sulphur  water,  at  425> 
feet,  at  the  rate  of  200  gallons  per  minute  ;  the  othtr,  through  the 
casing,  of  fresh  water,  from  425  to  800  feet,  at  the  same  rate  of 
200  gallons  per  minute,  thus  making  the  combined  flow  about 
400  gallons  per  minute.  The  casing  is  now  removed  and  the 
waters  mix  in  the  well.  The  well  is  tubed  above  the  surface  of 
the  ground  to  a  height  of,  perhaps,  ten  feet.  Through  this  the 
water  rises  and  flows  over  into  a  sheet  iron  basin,  escaping  from 
this  into  the  artificial  pond  by  means  of  a  trough,  as  is  illustrated 
in  the  cut  on  the  opposite  page.  The  flow  of  the  water  through 
this  trough  was  measured  and  found  to  be  about  370  gallons  per 
minute.  Part  of  the  water  is,  however,  conveyed  directly  from 
the  stand-pipe  to  the  bath  houses  and,  considering  this,  the 
present  flow  of  the  well  may  fairly  be  given  as  400  gallons  per 
minute*  The  well  is  reached  bv  a  line  of  horse  cars  fronv 
Clinton. 

An  artificial  lake  receives  the  overflow  from  the  well  where 
boating  and  bathing  are  engaged  in.  Other  improvements,  in  the 
way  of  bath  houses  and  pavilions,  have  been  made,  and  a  large 
hotel  is  in  process  of  erection.  The  water  is  used  extensively 
both  for  drinking  and  bathing,  and  for  the  latter  purpose  is  fur- 
nished to  the  bath  rooms  either  hot  or  cold. 

The  sample  for  analysis  was  obtained  by  plunging  the  gallon 
bottle  into  the  mouth  of  the  stand  pipe  and  allowing  it  to  fill 
with  the  water.  It  was  then  immediately  stoppered  and  sealed 
with  melted  paraffine.  The  analysis  given  in  the  table  shows  the 
water  to  be  distinctly  a  saline  water  with  a  small  percentage  of 
carbonates  present.  It  is  interesting  to  compare  this  analysis 
with  the  following  made  from  the  water  of  the  well  which  sup- 
plies Clinton  with  water,  situated  about  500  feet  south  of  the  one 
just  described. 

The  Water  Works  Well  — This  well  was  drilled  to  a  depth 
of  800  feet  with  a  five  inch  drill.  The  present  flow,  owing  to 
leakage  and  to  the  form  of  the  overflow  pipe,  could  not  be  ascer- 
tained, but  is  certainly  less  than  that  of  the  *' Artesian  "  welL 
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The  water  supply  of  Clinton  k  derived  entirely  from  this  well,  ciinton water 
the  orerflow  from  the  well  being  collected  in  a  reservoir.  The* 
sample  for  analysis  was  taken,  as  before,  .by  plunging  the  bottle 
into  the  stand  pipe,  and  the  bottle  was  sealed  immediately  witli 
paraffine.  Since  the  two  wells  are  but  a  short  distance  apart 
and  were  both  drilled  to  the  same  depth,  a  correspondence  be- 
tween the  analyses  of  these  waters  is  to  be  expected.  A  very  con-  comparison  of 
siderable  diiference  is  found  to  exist,  however.  Thus,  though 
both  are  characterized  by  a  large  percentage  of  sodium  chloride 
the  water  of  this  well  differs  from  the  Artesian  well  water  by 
containing  larger  amounts  of  carbonates  and  sulphates.  These 
differences  are  produced,  probably,  by  the  mixing  in  the  water 
works  well  of  a  greater  quantity  of  surface  waters  with  the 
chloride  water,  thereby  decreasing  the  amount  of  total  solids  and 
increasing  at  the  same  time  the  amount  of  alkaline  constitu- 
ents. The  following  table  will  show  exactly  the  relation  between 
the  two  wells  :  — 


PERCENTAGE  COMPARISON   OF   THE   CUNTON   ARTESIAN  AND  THE 

WATER  WORKS  WELL. 


Total  Solids 

Free  Hydrogen  Sulphide 

Free  Carbonic  Acid  and  combined  \ 
as  bicarbonate.  / 


Potassium  Chloride. 
Sodium  Chloride. . . 


Clinton  <<  Artesian." 


1.6271  pts.  per  1000 
.0041     *»      **       *< 


.1748     »«      " 


<c 


1.94 
65.47 

Calcium  Chloride !    .08 

4.64 
9.59 


%  of  solids. 

it    <c 


Magnesium  Chloride. 
Calcium  Sulphate.... 
Magnesium  Sulphate. 

Sodium  Sulphate 

Magnesium  Carbonate 
Calcium  Carbonate. . . 


Chlorides  present. . 
Sulphates  present. , 
Carbonates  present. 


6.78 
10.78 


it    tt 
tt    (t 


72.13     **   " 

9.59     •*  " 

17.56     "   •* 


It 
(I 
(I 


it 
ti 

tt 
tt 
tt 


"  Water  Works 
Well." 


.9628  pts.  per  1000 
.0011     ••      <«     «* 


.1468    •*      " 


tt 


8.40    %  of  solids. 
50.90     •*  <•        *< 


7.17 

2.52 

8.59 

11.41 

15.58 


% 
% 
% 
%■ 
% 


tt 
<< 

(c 
<c 
If 


59.80  %  «• 
18.28  *•  ** 
26.99     *»  •« 


tt 
II 
II 
II 
II 

11 
II 
tt 


Results  of  analyses  of  other  well  or   spring   waters   directly 
comparable  to  these  Clinton  waters  are  not   easy  to  find.     The 
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Fort     Scott,     Kansas    Artesian    well   water    yielded     109.13 
grains  per  gallon.     The  Clinton  Artesian,  95.16.     The  composi- 
tion of  the  two  may  be  compared  in  the  general  table, 
^springs!**'^^  ^^'     Other  springs  of  note  in  Henry  county  are  few  in  number  and 

are  for  the  most  part  alkaline  in  character,  and  are  distinguished 
by  the  presence  of  iron  carbonate.  The  list  includes  the  fol- 
lowing: — 

1.  The  Jordan   Artesian    Welly    three   miles    south-east    of 
Location.            Clintou,  in  the   south-west  quarter   of  section    19,  township   41 

north,  range  25  west.  This  is  a  well  of  slightly  chalybeate 
water,  with  a  very  weak  flow.  The  water  flows  from  the  Car- 
boniferous shales  and  sandstones  of  the  region,  and  is  probably 
related  in  composition  to  the  other  alkaline  springs  of  the 
county.  Thewater  was  formerly  much  used  but  is  now  entirely 
neglected,  and  the  well  is  rapidly  filling  up. 

2.  A  weak  ••  iron  "  spring,  reported  to  be  in  or  near  section 
2,  township  40  north,  range  25  west,  on  Pretty  Bob  creek.  This 
spring  was  not  visited. 

3.   The  Sand  Greek  Spring  is  situated  in  the  south-west  quar- 
ter of  the  north-west  quarter  of  section  28,  township  43  north. 
Location.  range  25  west,  on  a  branch  of  Sand  creek,  four  miles  north  of 

Lewis  station.  It  is  found  in  a  picturesque  valley  with  sandstone 
bluffs  on  either  side.  There  are  here  two  springs  emerging  from 
the  sandstone,  but  the  one  sampled  is  more  important  on  account 
of  its  greater  flow  (perhaps  between  50  and  100  gallons  per 
hour).  The  iron  contained  in  the  water  is  rapidly  oxidized,  and 
is  found  in  the  spring  and  along  its  course  as  a  brown  sediment. 
It  often  forms  on  the  surface  of  the  spring  as  an  iridescent 
scum,  which  has  frequently  been  mistaken  for  oil.  The  flow  is 
reported  to  be  constant  and  the  water  is  said  never  to  freeze, 
even  in  the  coldest  weather. 

4.  The  Windsor  Medical  Spring,  This  well  is  found  in  a 
grove  one  mile  south  of  the  town  of  Windsor,  in  the  south-east 
quarter  of  the  north-oast  quarter  of  section  14,  township  43 
north,  range  24  west;  it  is  excavated  from  a  bed  of  sandstone. 
The  amount  of  flow  could  not  be  determined  but  the  well  fur- 
nishes water  to  a  very  large  number  of  people  during  the  summer 
months.     A  hotel  of  forty-two   rooms  has  been    built  here,  on 
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elevated  ground  near  the  well.     Other  and  more  extensive  im- 
provements were  contemplated  but  have  not,  as  yet,  been  begun. 

As  a  mineral  water  it  is  remarkable  rather  for  the  small  amount  ^^^JJ^rf'^^' 
of  solids  in  solution  than  for  its  high  mineralization.     Among  the 
constituents  of  the  water   the  alkaline   carbonates  seem  to  pre- 
dominate in  place  of  the  carbonates  of  lime  and  magnesia. 

5.  The  Ford  Spring  at  Montrose.  This  well  (probably  sup- 
plied by  a  spring)  is  situated  in  the  town  of  Montrose  at  the  J^ocation. 
corner  of  Seventh  street  and  Missouri  avenue.  The  well  is 
about  twenty-five  feet  deep  and  the  water  is  obtained  by  pump- 
ing. It  has  been  improved  to  some  extent  and  is  used  a  great 
deal  by  people  living  in  the  vicinity.  The  water  is  remarkable 
as  containing  a  large  amount  of  the  sulphates  of  the  alkalies  and  water, 
alkali  tarths  in  solution,  which  are  probably  derived  from  the 
oxidizing  pyrites  in  the  shales  below. 

These  five  springs  vvith  the  two  wells  at  Clinton  represent  the 
mineral  waters  of  Henry  county  ;  but  it  is  probable  that  nearly 
all  of  the  true  springs  in  the  county  contain  small  amounts  of 
lime  and  magnesia  salts  in  solution  and  also  iron  where  the  con- 
ditions are  favorable.  The  artesian  wells  at  Clinton,  without 
doubt,  furnish  the  most  important  and  desirable  mineral  water 
to  be  found  in  the  county,  and  in  volume  of  water  far  sur- 
passes every  thing  else. 

THE  MINERAL  WATERS  OF  ST.  CLAIR  COUNTY. 

St.  Clair  county,  which  lies  directly  south  of  Henry  county, 
has  the  following  springs  which  have  now  or  have  had  in  the 
past  a  local  reputation:  — 

1.  The  Salt  Creek  Sulphur  Springs.  This  is  an  unimportant 
spring  on  Salt  creek  in  the  south-west  quarter  of  the  north-west 

quarter  of  section  27,  township  38  north,  range  26  west.     It  is  sniphnr water. 
reported  to  be  a  weak  sulphur  water  and  is  probably  of  similar 
composition  to  the  water  of  Monegaw  spring  (No.  7). 

2.  An  unimportant  sulphur  spring  in  section  6,  Township  37 
north,  range  27  west,  on  the  south  side  of  the  Osage  river. 

3.  The  luka  Springy  near  Johnson  post-office,  in  the  south 
west   quarter   of  the   south-west  quarter  of  section  32,  town- 
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ship  39  north,  range  27  west.  This  is  said  to  be  a  <<  fresh 
water"  spring  slightly  chalybeate.  It  is  now  neglected,  but 
considerable  money  has  been  spent  on  the  spring  and  its  sur- 
roundings. 

4.  The  Taberville  Spring.  This  is  a  large  fresh  water  spring 
at  Taberville  in  lower  half  of  north-west  quarter  section  3,  town- 
ship 37  north,  range  28  west.  This  is  much  resorted  to  during 
the  summer. 

5.  The  Gutter  Spring.  This  is  reported  to  be  a  fresh  water 
spring  in  section  34,  township  36  north,  range  25  west. 

6.  On  the  west  side  of  Little  Monegaw  Creek,  in  the  north- 
east quarter  of  the  north-east  quarter  of  section  14,  township  38 
north,  range  27  west,  is  an  alkaline  spring  containing  iron.  The 
water  flows  from  the  limestone  bluff'.  The  yellow  hydrate  of 
iron  is  deposited  around  this  spring  and  for  years  past  this  has 
given  it  a  reputation  as  an  *'  iron  water"  and  has  caused  the 
spring  to  become  a  resort  for  such  by  visitors  from  Monegaw 
Springs.  The  water  flows  at  the  rate  of  about  one  hundred  gal- 
lons per  hour.  The  poor  condition  of  the  roads  made  the  spring 
difficult  of  approach  and  improvement  in  this  respect  would 
much  increase  its  value  to  the  frequenters  of  Monegaw  Springs. 

7.  The  Monegaw  Springs.  Thesesprings  are  situatedon  the  north 
^<ide  of  Little  Monegaw  creek  in  the  south-east  corner  of  the 
south-west  quarter  of  the  north-west  quarter  of  section  30,  town- 
ship 38  north,  range  26  west,  perhaps  three  quarters  of  a  mile  from 
the  Osage  river.  On  the  north  side  of  the  creek  the  bluff  rises 
abruptly  to  a  height  of  150  feet  above  the  level  of  the  creek  and 
from  the  summit  of  this  bluff  there  is  a  magnificent  view  across 
the  Osage  valley.  There  are  here  about  nine  springs  in  all, 
situated  in  the  very  bed  of  Monegaw  creek,  so  that  at  times  of 
high  water  they  are  all  flooded.  The  difficulty  in  obtaining  water 
caused  by  this  could,  however,  be  easily  obviated  by  forcing  the 
spring  water  to  flow  up  through  an  iron  pipe,  as  has  been  suc- 
cessfully done  with  one  spring  in  the  vicinity.  The  most  im- 
portant spring,  and  the  largest,  is  termed  **  Old  Black."  At 
the  time  of  the  writer's  visit  to  Monegaw  all  of  the  springs  were 
Mode  of  sampling.  ^^^^^®^»  ^"^  ^  Sample  was  obtained  by  carefully  forcing  a  corked 

empty  jug   down  into   the  spring  water  and  then,  by  pulling  the 


Location. 


Xsitunil  advan- 
t'iges. 


WOODWABD.]    MINERAL  WATERS  OP  HENRY  AND  OTHER  COUNTIES.     95 

cork  out,  the  jug  was  filled  while  totally  immersed.  The 
analysis  given  in  the  table  was  made  of  a  sample  from  Old  Black 
spring  taken  in  this  manner.  The  locality  has  many  natural 
advantages  for  a  summer  resort,  and  it  has  been  favorably 
known  for  a  long  time.  The  analysis  indicates  it  to  be  an^^iJerf' *^' 
alkaline-saline  water.  Other  analyses  given  in  the  table  offer 
the  means  of  comparing  the  water  with  others  of  more  or  less 
note.  The  small  amount  of  free  carbonic  acid  is  due  to  the 
manner  of  taking  the  sample. 

Monegaw  Springs  is  evidently  destined  to  be  the  prominent 
mineral  water  resort  of  St.  Clair  county,  and  it  is  certainly  ad- 
mirably situated  for  such.  It  is  reached  either  from  Osceola  or 
from  Clinton  in  Henry  county. 


THE  MINERAL  WATERS  OF  BENTON  COUNTY. 

Boling  Spring,  This  is  situated  in   the  west   central    part  of 
Benton  county  on  the  north  side  of  the  Osa^e  river.     It  is  in  a 
remote  part  of  the   county  in  a  rugged  country,  and  the  roads  Location, 
leading  to  it  are  in  poor  condition.     Nevertheless  it  is  made  a 
resort  by  parties  during  the  summer  and  has  a  local  reputation. 
Its  exact  location  is  very  near  where   Benton,    Henry   and   St. 
Clair   counties   meet   or   about   section  30,  township  40  north, 
range  23  west.     The  flow  of  water  is  strong,  about  5000  gallons  ^^^""*®  ^' ^o'^- 
per  hour.     The  composition  is  given  in  the  table  of  analyses. 
It   contains  a  small    amount  of  free   hydrogen   sulphide   at   the 
spring  but  not  enough  to  show  in  analysis.     It  is  an  alkaline- ^^?er."  ^' 
saline  water. 

The  remaining  springs  of  Benton  county  will  be  noticed  in 
another  report. 

THE  MINERAL  WATERS  OF  JOHNSON  COUNTY. 

The  most  important  springs  of  Johnson  county  are  the  alkaline 
springs  containing  iron  carbonate.    Sulphur  springs  exist  and  ore  character  of 
which  was  visited  and  sampled  is  found  on  the  Post  Oak  Creek    ^p"^*"^' 
branch  of  the  Black  Water  river  in  or  near  section  11,  township 
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46  north,  range  26  west,  but  most  of  the  springs  of  this  cbarac* 
ter  are  unimportant.  A  spring,  the  existence  of  which  has  been 
known  for  a  long  time  in  this  county,  is  found  about  eight  miles 
south  of  Warrensburor  in  the  north-east  quarter  section  29, 
township  45  north,  range  26  west,  on  land  of  D.  W.  Reed.  It  is 
a  weak  alkaline  spring,  flowing  at  a  rate  of  perhaps  200  gallons 
per  hour,  the  water  of  which  deposits  the  yellow  ferric  hydrate. 
It  is  used  to  a  small  extent,  locally.  An  analysis  of  the  water 
is  given  in  the  table. 

The  Sulphur  Spring  north  of  Warrensburg  is  situated  in  the 
alluvial  plane  of  Post  Oak  creek.  The  rate  of  flow  is  about  150 
gallons  per  hour.  It  is  very  weak  in  mineral  matter  and  weak 
in  hydrogen  sulphide.  It  receives  very  little  attention  but  is  in- 
teresting as  belonging  to  an  entirely  different  class  of  waters 
from  that  of  the  other  springs  of  the  vicinity.  The  excess  of 
sodium  chloride  above  the  other  substances  present,  together 
with  the  temperature  of  the  water  and  the  presence  of  hydrogen 
sulphide,  at  once  indicate  a  different  origin  from  that  of  the 
alkaline  springs  of  the  county. 

The  Colbxn^  or  Electric  Spring.  This  spring  is  situated 
in  the  northern  part  of  the  town  of  Warrensburg,  in  a  small 
valley  out  into  the  sandstone  of  the  region.  The  spring  and 
surrounding  grounds  are  owned  by  the  Electric  Spring  company. 
The  sprinjij  itself  has  been  improved  and  a  hotel  has  been  built 
on  a  neighboring  hill.  It  is  frequented  as  a  health  resort.  The 
water  of  the  spring  flows  at  a  rate  of  git^allons  per  hour  and  is 
alkaline,  deriving  its  carbonate  of  lime  from  the  beds  immediate- 
ly untlorlying  the  Warrensburg  sandstone.  It  carries,  for  this 
ohiHH  of  springs,  an  exceptional  amount    of   mineral  matter  in 

Holution. 

T/it  Pertle  Spring.  This  spring  is  situated  about  one  mile 
Houth  of  Warrensburg  and  is  at  present  a  very  popular  resort. 
The  grountU  about  the  spring  have  been  improved  by  the  con- 
utrurtion  of  a  spring  house,  hotel,  summer  houses  and  an  artificial 
Uko.  The  out  opposite  p.  90  gives  a  view  of  some  of  the  sur- 
roiindiuKH.  The  water  emerges  from  sandstone,  but  this  is  in 
ol<Mo  uxHooiation  with  coal  and  limestone  beds  and  thus  one  is  led 
to  oKjMH^t  the  predominance  of  carbonates  and  sulphates   proved 
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by  the  analysis,  which  shows  it  to  be  an  alkaline  water  with  quite  oharaoter  of 
a  large  proportion  of  iron  carbonate.     It  is  reached  from  War- 
rensburg  by  a  dummy  line. 

A  spring  at  Grand  Pass,  which  supplies  that  town  with  water, 
was  visited  during  March  and  sampled  for  analysis.  It  is  an 
alkaline  (carbonate)  water  containing  a  small  amount  of  iron  in 
solution.  The  water  from  another  similar  spring  a  few  yards 
away  is  used  ii^  the  locomotives  of  the  Missouri  Pacific  railway. 
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The  water  supply  of  Clinton  18  derived  entirely  from  this  well,  ciinton  water 

"^  supply. 

the  orerflow  from  the  well  being  collected  in  a  reservoir.  Tho 
sample  for  analysis  was  taken,  as  before,  .by  plunging  the  bottle 
into  the  stand  pipe,  and  the  bottle  was  sealed  immediately  witli 
paraffine.  Since  the  two  wells  are  but  a  short  distance  apart 
and  were  both  drilled  to  the  same  depth,  a  correspondence  be- 
tween the  analysesof  these  waters  is  to  be  expected.  A  very  con-  comparison  of 
siderable  diiference  is  found  to  exist,  however.  Thus,  though 
both  are  characterized  by  a  large  percentage  of  sodium  chloride 
the  water  of  this  well  differs  from  the  Artesian  well  water  by 
containing  larger  amounts  of  carbonates  and  sulphates.  These 
differences  are  produced,  probably,  by  the  mixing  in  the  water 
works  well  of  a  greater  quantity  of  surface  waters  with  the 
chloride  water,  thereby  decreasing  the  amount  of  total  solids  and 
increasing  at  the  same  time  the  amount  of  alkaline  constitu- 
ents. The  following  table  will  show  exactly  the  relation  between 
the  two  wells  :  — 


PERCENTAaE  COMPARISON   OF   THE   CUNTON   ARTESIAN  AND  THE 

WATER  WORKS  WELL. 


Total  Solidi* 

Free  Hydrogen  Sulphide 

Free  Carbonic  Acid  and  combined  \ 
as  bicarbonate.  / 


Potaflslum  Cliloride... 

Sodium  Chloride 

Calcium  Chloride.... i. 
Aiagnesium  Chloride.. 

Calcium  Sulphate 

Magnesium  Sulphate. . 

Sodium  Sulphate 

Magnesium  Carbonate . 
Calcium  Carbonate. ... 


Chlorides  present. . 
Sulphates  present . , 
Carbonates  present. 


Clinton  «  Artesian." 


1.6271  pts.  per  1000 
.0041     '*      •*      *» 


.1748     "      *• 


ic 


1.94 

65.47 

.08 

4.64 

9.59 


%  of  solids. 


6.78 
10.78 

72.13 
9.59 

17.66 


<<  i( 
It  i< 
It   it 


it  (< 

«  <« 

It  f( 

4C  <i 


(i 
t< 
If 
<< 


(( 
11 

l< 
II 
if 


"Waterworks 

Well." 


.9628  pts.  per  1000 
.0011  ••   *»   «» 


.1468  •*   " 


(i 


8.40    7o  of  solids. 
60.90     •*  *•        " 


7.17 

2.62 

3.69 

11.41 

15.68 


% 
% 
% 
% 
% 


f( 
If 
(f 
II 
II 


59.30  %  «• 
13.28  «•  ** 
26.99     *•   ** 


ii 
II 
II 
If 
If 

K 
11 
l( 


Results  of  analyses  of  other  well  or   spring   waters   directly 
comparable  to  these  Clinton  waters  are  not   easy  to  find.     The 


100 


BULLETIN,   MI880UBI   GEOLOGICAL  SUBYET. 


u     So 

I  ii 


& 


So 


o 


00  fl 

a  ^ 


S 


=  >^  o 


S3SS 

•      •       •      • 
00 


5 
A 


CO  aO  00  CO 
O  ^  <o 
CO  OO 


s 


00  ^ 


i  I 


§« 


fl  B 

o   5 


00<O  ^  O 
b»  CO  1-H  t« 

•  •  •  • 

09  1-4  A  •^ 


S 


&" 


^  o 


(O  »o 

to  le  >o  o> 


«9 


O  "O 

So 

®  s 


00 

00 


A 
00 


o 


Is 

■§»ts 

t-  -fl  i;  ^ 

•^  _  CD  ir 

B  c  2 


•0^  09  CO 
A  »H  A  CO 

•  •  •  • 

00  00  09 


looom  ao 

00»hO 


Oi  00 


CO  A 

—  o 


s 


CO 
AOO 


v 


CO   ••«  B 

fl  «  fi  s 

5  fl  2  fl 

c8,2  o  o 


iCG 


5§ 
ost;^  fl 

^  s  «  < 

CO  D  Bo 

3  a>  «  S 
5  fl  2  fl 

ai3  o  o 


^  c 


s 

CO 


• 

to 


^4  .S  ..4 


00 


s 


hN8 


&^ 


M 


OS 


fl 
o 


CO 


o 
•o 

CO 


s 


CO      A     . 

CO      lO  4) 


» 


I 


a 

8 

e 


le 

•0 

^  -^ 

CO 

00 

com 

• 

• 

■ 

o 

s 

•0 

s 


«^ 


09  CO 


s 


CO 


00 

fl 
«8 

.O 

•O 
fl 
fl 
O 

•c 
"o 

00 

3 

O 

H 


V 


fl 
c 
.fl 

o  o  S 
»-i  »-s 

ae| 


€ 
^ 


a 

8 


B 

9 

o 

i 


"a 

a 

O 

a 


o 
o. 
B 


i3 


NTOODWABD.]         MINERAL  WATEB8   OP   HIBNRT   AND   OTHER   COUNTIES. 


101 


00  te    %A 


& 

09 


5fi 


I 

u 

9 

e 


S 


s 


aO     CO 


s 


eo 


04 


8 


09 


CO 

eo 


82 


i 


I 


COS 


eoglS 


-  —     VOoo 


p  2 


00 


00  fe 


eo 


eo 


•Ss'ES'SS 


•eeo-s-* 


Oeo  O  o)  Oad  S 

2     2     2     Z 


S 


to 

09 


•geof^ 


war 


«o 

s 


CO 


•£« 


CD     O 


00  CO 
04  O 


00 


00 


CO 


^ 


CO 


CO 

eo 


-a 
5 


-a 


a 


td 


S 

n 

g 

o 
'J 

h 
O 

«o 
M 

s 

h 
O 


m 


• 

d    «. 

1 

S    iad 

h 

l?2| 

*U5 

00 

CO 


CO 


•^  «• -^  cft  •? -*  04  04  9  ** 


8^-8^:8048  •  -oiffi 


©a 


S 


^5    -. 

m 


"3 


04 

00 

• 

04 
CO 


s 


s 


S    3    S 

•  •  • 

CO  '^  i-l 


•    • 

. 

*»  -*« 

s 

• 

eo 

i§ 

*o 

S2! 

o.a 

CO 


•n 

o 

o 

a 

s 
"S 

o 


9 

d 
00 

a 

0 

I 


s    5   •§ 

•        ^^       "S 


o. 

0 

OQ 

a 

0 


.0 

*o 

OQ 

a 

0 


I  3 


0 
OQ 

a 

0 

•** 

OD 
9 

0 

Sf 


5 

g     5 
^      0 

at      0 

II 


0 
O 


a 

0 

o 


as 
C 

o 

o 

a 

a 


08 
o 
o 


?^  "3      0 


<3 
o 
08 

a 
a 
o 

00 

2 

o 
ao 

i 

o 
H 


00 


o  o 


0 
o 
xs 


• 

a 

o 

«  «:= 
h  b  tf 

0    0     QC. 

08     08     a 
h     b     fl 

ga© 


"5 


i.;~ 


GEOLOGICAL   SURVEY   OF 

MISSOURI. 

'    ' 

ARTHUR    WINSLOW.    STATE    GEOLOQIET 

BUTiT.HTriN  No 

4. 

1 

A.    rjiBSOux'Pi'ioiir 

LOWER 

1 

CAKliUiMI-liKUU;S 

JJTIsaOTTRI- 
ilr  S.  \.  MiLtxii. 

pimLisnsD  if> 
n/fi  ouoioiiiCAi.  srttvKY 

LKINUIDS 

1 

1 

■  -I 

.    I 

J 


ii 

■I 

J 

1 
■     ■     -1 

'.        -I' 


J 
I 

■1 

i 


■  w 

••    1 


'I 


.  t 


■4 


100 


BULLETIN,   MISSOURI   GEOLOGICAL   SURVEY. 


g 

g 


2 
o 

• 

H 
CO 

o 

M 

»b 

CD 

H 

H 

O 

« 
M 

«> 

<J 

hi 
O 

H 

5 


o 


^1 

h  o 


s 


ay 


2  >N  o 


CO  O  Q  CO 
•     •     •     • 

00 


f-i  ^  t«  Ok 

«o  lO  eoeo 
o  coo  o 


I" 


00 

a 


.§ 


o   5 


00  «o  Fi^  o 

l>CO  i-H  t^ 

•        •        •        « 

e«  •-<  o>  •-• 


3§ 


<0  kO-^  o 

«o  ao  iQ  a» 
^  OiO  M 

O  9>  f-i  O 


2 


O  o  o 
•SB  I 


s 


eo 
eo 


00 


to 


S3* 
S  fl  2 

op    0 


«0  ^  04  «o 

0)  f-i  0>  CO 
•     •     <      • 

eo  eo  09 


e»  1-4  ao  ao 
aOOOM  ao 
^  aO  ao<<« 
OO^O 


o  o  « 


QQ     ^^     ^^     ^^     ^^     ^^ 


55 

51l 

5  0-S 

|,co3 
53  B  „ 

GO  g  S 

S  »^ 

a  O)  oD 


ao  i-H 

•  • 

•-lao 


l>C9 

CO  t^ 
OiCO 


o  0» 

CO  a» 

•    • 

^o 


o»co 

0)  00 


55 

a  a 

O  08 


5 

08 
fl 
O 

u 
08 

o 


s 

00 


04 
04 

• 

CO 


Sis 

p-^  JS  w^ 


ao 
00 


04 

s 


h% 


e« 


9 


M 

^ 

CO 

o 

s 

ii 


s 


CO 
CO 


0»     . 

ao  03 

^  8 


ao 
CO 


00 

ao 


CO  04 

■ 

oo 


UiUi 


CO 
04 

s 


<Nco;SS^ 

CO  e 


5 

08 
fl 
O 

^  08 

OO  08  fl 


GO 


15 
fl 

08 

fl 
fl 
O 

00 

"o 

00 

o 
H 


00 

5 

08 
a 
O 

s 

00 

« 
fl 

2 

E 


•OS 
*  a 

l^fl 


fl 
o 

08 


00 

• 


5 


±:  •- 


o  o 

22 

as 


oo 

fl 


08 


o 


I 


3 

I 

a 

8 

e 


a 

M 

a 
o 

i 


•a 

a 
o 

a 


a 

a 


H 


ttOnCK  t    The  Bulletins  of  the  Geolofrieal  Survey  are  tosaed  tor  the  purpose 

ot  making  pabllc  as  qaicUjr  as  possible  statistieal  and  other 
matter  which  is  largely  ot  temporary  valaeytoir^ther  with  such 
other  results  ot  the  work  as  can  be  briefly  presented  In  a  serv- 
ieeable  form,  in  advance  of  the  final  reports.  They  do  not 
emlHMly  complete  results  nor  final  conclusions.  They  are  es- 
sentially provisional  publications. 


Geological  Survey 


OF  MISSOURI. 


BULLETIN   No.   4. 


OF  SOME 


LOWER  CARBONIFEROUS  CRINOIDS 


FROM 

Bt  S.  a.  Miller. 


BOARD   OF   MANAGERS. 


Governor  DAVID  R.  FRANCIS, 
EX'Officio  President  of  the  Board,  Jefferson  City. 

G.  C.  BROADHEAD Columbia. 

WM.  B.  POTTER St.  Louis. 

J.  H.  BRITTS Clinton. 

R.  A.  BLAIR Skdalia. 


STATE    GEOLOGIST. 


ARTHUR   WINSLOW ...     Jeffkkson  City. 

(3) 


ASSISTANTS. 


V 


(4) 


G.  E.  LADD,  assistant  geologist. 

Specialty :  Ballding  Stones,  Clays,  Etc. 


A.  E.  WOODWARD,  assistant  geologist. 

Specialty:  Mineralogy  and  Chemistry. 

JAMES  D.  ROBERTSON,  assistant. 

LEO  GLUCK,  assistant. 

ELSTON   H.  LONSDALE,  assistant. 

C.  F.  MARBUT,  assistant. 

JOHN  C.  HALLIGAN,  clerk. 


A     DESCRIPTIO  N 


OF     SOME 


LOWER  CARBONIFEROUS*^  CRINOIDS 


By  8.  A.  Miller. 


CONTENTS. 


Page. 

iDtroductiOD 6 

Platycrinus  BoonvUlensls 8 

allophylus 9 

occidentaliH 10 

palcellas 11 

SBternalis 11 

acclivus 12 

Sampsoni IS 

annosas 14 

ffiqaiternus 14 

Gorbyi 16 

absentivus 15 

pentagonus 16 

salcatas 16 

lautas 17 

coDcinnus 18 

ollicala 19 

amabiUs ...  19 

rotanduH 20 

Blairi 21 

Broadheadi    21 

batiola 22 


PAGE. 

Platycrinus  Brittsi 28 

<<         carcbesiam 28 

Barycrinus  BooDvillensis 24 

"          Blairi 26 

BelemnocriDus  Sampsoni 26 

Dichocrinas  Hombargi 26 

*<          parvalas 27 

Zeacrinus  poclllam 28 

Cyatbocrinus  Boonvillenhis 29 

Poteriocrlnos  Brlttsl 80 

Cyatbocrinus  Sampsoni 80 

Missouricrinus 31 

<<             admonitus 81 

Synbatbocrinus  Blairi 82 

Actinocrinus  nodosus 88 

Dorycrinus  confragosus 84 

*^          amoenus 86 

Zeacrinus  commaticus 86 

Seapbiocrinus  Boonvillen^is 87 

*<            constrictus 88 

Rbodocrinus  parvus 89 

Forbesocrinus  elegantulus 40 


INTRODUCTION. 

Sub-Carboniferous  was  applied,  as  a  technical  name,  to  the  sys- 
tem of  rocks  above  the  Devonian  and  below  the  Coal  Measures 


*  The  term  Lower  Carboniferous  Is  adopted  here  by  the  Sarvev  as  a  synonym  for  the 
crm  Sab-Oarboniferons  used  by  Mr.  Miller.  *  A.  W. 


(5) 


6  BULLETIN,   MISSOURI    GEOLOGICAL   SUBVET. 

by  David  D.  Owen,  in  1838.  The  lower  part  of  the  Sub-Carbon- 
iferous system  was  called  the  Waverly  Sandstone,  at  that  time, 
and  later  was  called  the  Waverly  group,  in  Ohio  and  Indiana, 
and  the  Marshall  group  in  Michigan,  and  the  Kinderhook 
group  in  Illinois,  and  the  (/houteau  group  in  Missouri.  The 
rocks  succeeding  the  Chouteau  group  are  called  the  Burlington 
group,  and  these  are  followed  by  the  Keokuk  group.  These 
three  groups  constitute  the  lower  half  of  the  Sub-Carboniferous 
system,  and  it  is  from  these  rocks  that  the  fossils  herein  described 
were  collected. 

Mr.  R.  A.  Blair  and  Mr.  F.  A.  Sampson  of  Sedalia,  Missouri, 
have  been  ardent  collectors  and  students  of  Natural  History,  for 
many  years,  and  it  is  to  their  labor  and  zeal  that  we  are  indebt- 
ed for  the  fossils  described  in  this  paper.  They  have  made  very 
large  collections,  and  it  is  quite  a  noteworthy  fact,  that  all  the 
crinoids  which  they  have  found,  in  the  Chouteau  group,  belong 
to  undescribed  species  and  represent  peculiar  generic  forms. 

The  fossils  from  the  Chouteau  group,  were  collected  from 
Bank's  quarry,  in  section  28,  township  46,  range  21  west,  one 
mile  north  of  Sedalia;  Leucke's  quarry,  in  section  16,  township 

46,  range  20  west,  six  miles  southeast  of  Sedalia:  Beaman's 
station,  in  section  20,  township  46,  range  20  west,  six  miles 
northeast  of  Sedalia;  Pin  Hook  bidge,  in  section  36,  township 

47,  range  21  west,  seven  miles  northeast  of  Sedalia  and  Cedar 
Creek  Crossing,  in  section  21,  township  45,  range  21  west, 
thirty-three  miles  north  of  Sedalia.  Luecke  quarry  and  Beaman 
station  are  geologically  lower  than  the  exposures,  at  Sedalia, 
and,  at  Pin  Hook  bidge,  the  valley  cuts  through  the  Chouteau 
group.  The  fossils  from  the  Burlington  group  are  from  the 
Georgetown  cut,  in  section  17,  township  48,  range  21  west,  three 
miles  northwest  of  Sedalia,  and  the  Sedalia  quarries. 

The  fossils  from  the  Keokuk  group  are  from  the  shaly  archi- 
medes  beds  overlying  the  blue  limestone,  at  Boonville,  about 
half  a  mile  above  the  railwav  bridij^e  and  ten  feet  above  the  track 
in  section  34,  township  41)  N.,  range  17  W.  These  archimedes 
beds  have  been  generally  referred,  at  this  place,  to  the  Warsaw 
group,  which  is  above  the  Keokuk.  The  Warsaw  group  is  not 
of  great  thickness  and  has   been  classed,  by  some,  as  the  upper 
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member  of  the  Keokuk  group,  and,  by  others,  as  the  lower 
member  of  the  St.  Louis  group.  The  name  is  retained,  because 
of  an  association  of  small  fossils,  that  seem  to  characterize  it, 
at  distant  localities,  and  without  which  it  could  not  be  determin- 
ed. A  few  small  Brachiopods  occur,  at  Boonville,  closely  allied 
to  some  of  those  found  at  Spergen  Hill,  Indiana,  and  at  Alton, 
Illinois,  but  the  species  may  not  be  identical,  while  the  crinoids 
have  the  aspect  of  those  from  the  Keokuk  group  rather  than 
those  from  the  St.  Louis  gmup.  After  careful  consideration  of 
the  general  appearance  of  the  fossil  remains,  I  have  decided  that 
these  Boonville  beds  should  be  referred  to  the  upper  part  of  the 
Keokuk  group,  rather  than  to  the  Warsaw  group.  I  admit, 
however,  that  they  may,  possibly,  be  the  equivalent  of  some  part 
of  the  Warsaw  beds,  at  other  places,  but  I  cannot  see  sufficient 
reason  for  so  classifying  them,  in  the  face  of  the  paleontological 
evidence  afforded  by  the  fossils  now  at  hand.  This  subject, 
however,  deserves  more  than  the  passing  notice  now  taken  of  it, 
and  can  only  be  finally  determined  and  settled  by  a  further 
study  of  the  fossils. 

The  genus  Platycrinus  has  an  almost  world-wide  distribution, 
where  rocks  of  the  Sub-Carboniferous  age  are  exposed ;  it  is 
also  a  Silurian  and  Devonian  genus,  and  it  is  one  of  the  earliest 
genera  defined  ;  and  yet,  we  are  able  to  describe,  from  these 
collections,  a  quarter  as  many  species  as  have  been  hitherto 
descTribed,  or  twenty-three  new  species,  and  there  are  fragments, 
of  other  new  species,  too  imperfect  for  definition,  beside  a  few 
species  that  occur  in  rocks  of  the  same  age  in  other  localities. 
The  variety  of  forms  is  truly  wonderful,  for  every  shape  and 
character  of  this  genus  found  elsewhere  seems  to  be  represented 
in  these  collections.  Other  genera  are  represented  by  numerous 
species,  some  of  which  are  remarkable  for  their  variations  from 
the  typical  forms,  without  departing  from  the  formula  upon 
which  the  genera  are  constructed;  but  it  will  be  more  instruct- 
ive, probably,  to  call  attention  to  peculiarities  in  the  specific 
descriptions,  than  to  dwell  generally  upon  such  matters  in  ad- 
vance. 

Some  species  are  in  Mr.  Sampson's  collection  that  were  never 
found  by  Mr.  Blair,  and  vice  versa ,  and  in  some  cases  the  new 
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species  is  represented  by  a  single  specimen.  All  of  Mr.  Samp- 
son's specimens  sent  to  the  author  are  returned  to  him,  for  his 
private  collection,  and  hence,  when  he  alone  has  found  the 
species  described,  it  is  referred  to  simply  as  collected  by  him,  at 
the  particular  locality.  The  collection  of  Mr.  Blair  was  pre- 
sented to  the  author  before  the  establishment  of  the  Missouri 
Survey ;  but  where  there  are  duplicates  of  new  species  in  the 
collection,  a  division  is  made,  as  desired  by  him,  so  that  authentic 
specimens  are  presented  by  him  to  the  museum  of  the  Geolog- 
ical Survey,  and  no  doubt  a  complete  representation  of  all  the 
species  defined  will  soon  find  a  place  in  the  museum.  This 
statement  is  made  here  to  avoid  referring  to  the  collection  in 
which  each  type  is  to  be  found,  at  the  end  of  each  description. 
Where  both  Mr.  Blair  and  Mr.  Sampson  collected  the  same  new 
species,  the  first  name  mentioned,  at  the  end  of  the  description, 
indicates  the  one  who  collected  the  species  illustrated. 


Platycrinus  Boonvillensis  n.  sp. 

Plate  /,  Fig.  7,  lateral  view;  Fig,  2,  basal  and  lateral  view  of  a  com' 
pressed  specimen, 

Ciilyx  large,  bowl  shaped,  wider  than  high;  radials  longitudi- 
nally convex  or  tumid  so  as  to  give  a  slightly  pentagonal  outline 
when  seen  from  above ;  sutures  beveled  even  more  distinctly 
than  shown  in  the  illustrations;  surface  granular ;  basals  form- 
ing a  low,  expanding,  rounded  cup,  with  a  pentagonal  upper  face 
and  a  round  expanding  rim  projecting  below  the  point  of  colum- 
nar attachment,  and  having  a  deep,  wide,  columnar  socket 
radiately  furrowed.  Each  basal  plate  might  be  compared,  in  its 
shape,  with  the  back  part  of  a  high  heeled  shoe  having  the 
c  )unter  inclined  backward.  Radials  a  little  wider  than  long, 
gradually  expanding  above,  tumid  longitudinally,  in  the  central 
p  irt,  most  prominent  at  the  articulating  facets  for  the  second 
radials,  basal  and  radial  sutures  beveled,  concave  facets  on  the 
upper  face  for  the  articulation  of  the  second  radials  a  little 
more   than   one-third    the    width    ot  the   plates;     plates    much 
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thicker  at  the  facets  than  at  other  places  and  sloping  from  the 
facets  to  ihe  radial  sutures,  instead  of  having  a  horizontal  trun- 
cation. Vault  high,  plates  tumid,  some  of  them  spinous  ;  column 
very  large,  round  at  the  base  of  the  calyx,  but  from  scattering 
plates  supposed  to  be  elliptical  below  ;  columnar  canal  small  and 
round,  at  the  upper  end. 

Collected  byR.  A.  Blair  and  F.  A.   Sampson,  in   the  Keokuk 
group,  at  Bdonville,  Missouri. 


Platycrinus  allophylus  n.  sp. 

Plate  /,  Fig.  3,  typical  form;  Fig.  4,  a  shorter  and  more  robust  form 
and  probably  a  distinct  species,  but  the  material  at  hand  does  not  toar- 
rant  a  separate  name  for  it. 

Calyx  abruptly  expanded  below,  cylindrical  above  the  basal 
expansion  and  gradually  expanding  in  the  upper  half;  radials 
tumid  in  the  upper  part,  so  as  to  give  a  marked  pentagonal  out- 
line above;  sutures  slightly  beveled;  surface  apparently  smooth. 
Basals  forming  a  high  cylindrical  cup  with  a  thin  expanded  rim 
at  the  bottom  ;  this  cup  is  abruptly  truncated  below,  and  sunken 
at  the  point  of  the  columnar  attachment.  First  radials  longer 
than  wide,  gradually  expanding  above,  convex  in  the  central 
part  of  each  and  projecting  at  the  articulating  facets,  for  the 
second  radials,  and  depressed  at  the  longitudinal  sutures  ;  facets 
for  the  articulation  of  the  second  radials  more  than  one-third  the 
width  of  the  plates,  nearly  perpendicular  or  having  the  face  of 
each  directed  outward.  Second  radials  short,  axillary.  The 
three  interradials  are  of  about  the  same  size,  stand  upright,  and 
the  lateral  ones  project  outward  as  far  as  the  face  of  the  second 
radials,  allowing  large  arm  openings.  Vault  highly  convex  and 
covered  with  large  spiniform  plates.  Column  round,  medium 
size,  plates  radiately  furrowed  near  the  outer  edge,  so  as  to  show 
the  serrations  on  the  outer  face  of  the  column. 

The  general  form  of  the  calyx  of  this  species  is  quite  different 
from  that  of  any  other  described  species  of  Plat j/cr inns j  but  I 
see  no  reason  to  doubt  that  it  properly  belonfirs  to  that  genus. 
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After  the  illii&trations  were  made  I  received  from  Mr.  Sampson 
other  specimens,  showing  the  second  radials,  interradials,  and 
part  of  the  vault  which  are  above  described. 

Collected  by  F.  A.  Sampson,  in  the  Chouteau  Limestone  at 
Leucke's  quarry  six  miles  southeast  of  Sedalia,  Missouri. 


Platycrinus  occidentalis  n.  sp. 

Plate  /,  Fig.  5,  basal  view,  part  of  the  azygous  side  being  broken  off; 
Fig.  6*,  view  of  the  vault  and  side. 

Calyx  very  shallow,  the  basal  plates  rising  internally  as  high 
as  the  top  of  the  radials;  base  depressed;  sutures  in  broad  an- 
gular depressions;  surface  apparently  finely  granular.  Basals 
small  sunken  so  as  not  to  be  visible  in  a  side  view,  anchylosed, 
concave  and  deeply  sunken,  in  the  middle,  for  the  columnar  at- 
tachment. First  radials  large,  peculiarly  prolonged,  in  the  di- 
rection of  the  raj's,  and  at  right  angles  to  the  height  of  the 
calyx,  constricted  in  the  middle  part  and  turning  the  sides  and 
edges  up  vertically  so  as  to  give  a  basal  view  a  strong  stellate 
outline;  bordered  by  a  convex  elevation  adjoining  the  basal  and 
radial  sutures  and  having  a  broad  circular  concave  depression  in 
the  middle  part,  and  a  narrower  one  near  the  prolonged  end  of 
each  plate  ;  ends  of  the  plates  semicircular,  each  having  a  small 
arm  furrow  on  the  upper  face  ;  regularly  serrated  upon  the  outer 
edges  and  irregularly  fnrrowed  within,  for  the  firmer  attachment 
of  the  second  radials.  Interradials  three,  large,  rising  vertically 
from  the  upturned  edges  of  the  first  radials ;  the  middle  one  the 
larger,  heptagonal  and  having  the  upper  end  prolonged  between 
the  large  vault  plates;  the  lateral  ones  pentagonal  in  some  of 
the  areas,  and  hexagonal  in  others.  The  middle  plate  in  the 
azygous  area  is  truncated  at  the  top,  by  a  smaller  plate  which 
adjoins  the  nzygous  opening,  and  a  small  elongated  plate  is  in- 
sorted  between  it  and  the  vault  plates  on  the  right,  which  does 
not  occur  in  the  other  areas.  The  azygous  opening  is  not  ele- 
vated above  the  other  parts  of  the  vault,  but  is  surrounded  by 
small  protuberant  plates.     The  vault  is  covered  with  large  tumid 
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plates,  some  of  which  terminate  in  a  prominent  tubercle;  the 
central  one  is  the  larger  and  irregularly  octagonal  by  reason  of 
abutting  two  of  the  small  plates  that  adjoin  the  azygous  opening. 
The  vault  plates  are  continued  over  each  ray.     Column  small. 

Collected  by  R.  A.  Blair  in  the  silicified  rocks  of  the  Burling- 
ton group,  near  Sedalia,  Missouri.  Only  a  single  specimen  was 
found. 


PlATYCRINUS    PULCELLU8    U.  sp. 

Plate  /,  Fig.  7,  basal  vietc, 

Cixlyx  very  shallow,  three  times  as  wide  as  high,  surface  com- 
pletely covered  with  nodes,  sutures  beveled,  or  marked  by  a 
strong  angular  groove.  Basals  forming^  a  pentagonal  disk  with 
the  central  part  depressed  for  the  attachment  of  the  column. 
First  radials  low,  wider  than  high,  gradually  expanding  above. 
Articulating  scar  for  the  second  radials  slightly  excavated  at  the 
top  of  each  radial  and  extending  down  upon  the  outside,  half  the 
length  of  the  plates,  forming  a  semi-elliptical  depression. 
Column  evidently  small. 

This  is  a  very  beautiful  little  species  having  some  resemblance 
to  P.  cavus,  but  distinguished  by  the  character  of  the  nodes,  by 
having  no  plain  space  surrounding  the  articulating  scars  and  in 
havinor  no  such  elevated  ridgje  surroundinor  the  scars  as  ^charac- 
terizes  the  latter  species.  In  P,  cavus  the  radials  project,  at 
the  articulating  scars,  so  as  to  make  the  calyx  pentagonal ;  in 
this  species  the  upper  part  of  the  calyx  is  almost  circular. 

Collected  by  R.  A.  Blair,  in  the  Burlington  group,  near 
Sedalia,  Missouri.     Only  a  single  specimen  collected. 


Platycrinus  .*:ternali8  n.  sp. 

Plate  If  Fig.  <9,  side  view  of  a  specimen  with  the  arms  and  part  of  the 
column. 

Calyx  bowl  shaped,  sub-pentagonal,  wider  than  high,  sutures 
slightly   beveled,  surface  smooth  or  granular.     Basals  low,  con- 
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stricted,  so  as  to  form  a  rounded  ring  extending  below  the  point 
of  the  columnar  attachment,  each  upper  face  for  the  support  of 
the  radials  concave.  First  radials  wider  than  high,  gradually 
expanding  above  ;  articulating  facets  for  the  second  radials  about 
two-thirds  the  width  of  the  plates  and  sloping  downward  and 
outward  in  the  centtal  part  of  the  plates;  upper  faces  of  the 
plates  slope  latterly  from  the  articulating  facets  to  the  sutures  so 
as  to  form  rather  sharp  angles.  Second  radials,  small,  tri- 
angular, axillary  and  covering  only  half  the  articulating  facets. 
First  secondary  radials  rest  on  one  side  upon  an  upper  sloping 
side  of  a  second  radial  and  the  other  part,  upon  part  of  the 
articulating  facet  of  a  first  radial,  and  support  a  single  axillary, 
second  secondary  radial,  which  in  turn  supports  upon  its  upper 
sloping  sides  the  free  arms.  The  inner  arras  in  each  radial  series 
bifurcate  upon  the  second  plate,  making  six  arms  in  each  series, 
or  thirty  arms.  The  arms  consist  of  cuneiform  plates  as  high  as 
the  eighth  or  ninth  plate  in  the  outer  arms  of  each  scries  and  as 
high  as  the  fourth  or  fifth  plate  on  the  four  inner  arms  of  each 
series,  above  which  the  arms  are  composed  of  a  double  series  of 
interlocking  plates.  Column  sub-elliptical,  flattened  and  twisted 
up  to  the  base  of  the  calyx. 

Collected  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonvilie, 
Missouri.  Only  a  single  specimen  was  found,  which  is  illus- 
trated. 


Platycrinus  acclivus,  n.  sp. 

Plate  /,  Fig.  5,  vieio  of  a  sUg fitly  compressed  specimen^  as  high  as  the  second 
radial;  Fig.  10,  opposite  view  of  the  same  specimen  with  plates  broken 
at  the  top. 

Calyx  somewhat  obconoidal,  nearly  one-half  higher  than  wide, 
slightly  angular  in  the  direction  of  the  arms,  sutures  distinct  but 
not  beveled,  surface  apparently  smooth,  but  our  specimen  may 
not  preserve  the  true  surface  ornamentation.  Basals  form  an 
obeouic    sub-pentagonal    cup    a    little    wider   than    high,    and 
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truncated  below.  Radials  a  little  longer  than  wide,  very  slightly 
expanding  above  and  terminating  in  the  central  part  with  an  up- 
ward prolongation  for  the  articulation  of  the  second  radials;  the 
articulating  facet  is  at  right  angles  to  the  length  of  the  calyx  or, 
having  its  face  upward,  it  is  less  than  one-third  the  width  of  the 
plate,  subcircular  in  outline,  with  the  exception  of  a  slight  trun- 
cation and  the  small  concave  arm  furrow.  Column,  round,  large, 
central  perforation  small,  plates  radiately  furrowed  near  the 
outer  margin. 

This  species  need  not  be  mistaken  for  any  other,  because  in 
P.  planus^  and  others  having  any  resemblance  to  it,  the  angu- 
larity of  the  cup  follows  the  radial  sutures  and  there  are  deep 
excavations  for  the  insertion  of  the  second  radials. 

Collected  by  R.  A.  Blair,  in  the  Burlington  group,  near 
Sedalia,  Missouri.  Only  a  single  specimen  was  found,  which  is 
illustrated. 


Platycrinus  Sampsoni  n.  sp. 

Plate  If  Fig.  1 1 ,  side  view. 

Calyx  large,  deep,  one-third  higher  than  wide,  not  expanding, 
pentagonal,  constricted  below  the  arms.  Basals  form  a  very 
shallow,  pentagonal  cup.  Radials  one-third  higher  than  wide, 
sides  nearly  parallel,  articulating  scar  for  the  second  radials  shal- 
low and  a  little  more  than  half  the  width  of  a  plate.  This  species 
is  founded  upon  a  cast,  from  the  chert  in  the  Burlington  group, 
near  Sedalia,  Missouri,  and,  hence,  we  know  nothing  of  the  sur- 
face markings.  On  account  of  the  large  size  and  great  projior- 
tional  length  of  the  calyx  it  will  not  be  mistaken  for  any  other 
described  species  and  it  is  especially  distinguished,  by  its  de- 
pressed pentagonal  basal  cup  and  remarkably  long  radials  with 
parallel  sides  and  constricted  upper  ends. 

Collected  by  F.  A.  Sampi:?on,  in  whose  honor  the  specific  name 
is  proposed. 
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PlATYCRINUS  ANNOSU8  11.  Sp. 

Plate  I,  Fig,  22,  side  view. 

Calyx  small,  broadly  rounded  below,  somewhat  half  globular 
in  shape,  except  the  projections  at  the  arm  bases,  which  give  the 
top  a  somewhat  pentagonal  outline.  Surface  smooth  or  granu- 
lar. Basals  large,  forming  a  low,  rounded,  pentagonal  disk, 
having  a  height  scarcely  greater  than  the  thickness  of  the  plates ; 
very  slight  concavity  in  the  central  part  for  the  reception  of  a 
small  column.  First  radials  slightly  wider  than  high, expanding, 
convex  toward  the  articulaiing  scar.  Articulating  scar  small, 
semicircular,  face  directed  upward  and  occupying  about  one- 
third  the  width  of  a  plate ;  notched  in  the  central  part. 

Collected  in  the  Chouteau  Limestone  near  Sedalia,  Missouri, 
by  F.  A.  Sampson. 


Platycrinus  .kquiternus  n.  sp. 

Plate  If  Fig.  13,  side  view. 

Calyx  obconoidal,  truncated  below,  ra[)idly  expanding,  pro- 
jecting at  the  arm  bases,  diameter  at  the  top  one-third  greater 
thiin  the  height.  Basals  forming  an  expanding  cup,  the  lower 
part  extending  in  a  ring,  below  the  point  of  the  columnar  attach- 
ment, and  the  superior  faces  supporting  the  first  radials  being 
distinctly  concave.  First  radials  longer  than  wide,  gradually 
expanding,  convex  longitudinally,  depressed  toward  the  sutures, 
and  tumid  or  projecting  toward  the  articulating  scars.  Articu- 
lating facets,  forming  more  than  a  half  circle,  nearly  perpendic- 
ular or  having  the  faces,  directed  outward  and  occupying  a  little 
more  than  half  the  width  of  the  plates;  broadly  notched  in  the 
central  part.  Column  medium  size,  round,  plates  radiately  fur- 
rowed. 

Collected  in  the  Chouteau  Limestone  near  Sedalia,  Missouri, 
by  F.  A.  Sampson. 
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Platycrinus  Gorbyi,  n.  sp. 

Plate  If  Fig.  14,  basal  view. 

Calyx  large,  pentagonal,  very  shallow,  three  times  as  wide  as 
high :  plates  thick,  sculptured  ;  sutures  beveled.  Basals  form- 
ing a  pentagonal  disk,  bearing  large  nodes  or  rudely  sculptured 
toward  the  outer  margin,  and  sunken,  in  the  central  part, 
for  the  attachment  of  a  comparatively  small  column.  First  ra- 
dials  hirge,  prolonged  horizontally,  in  the  direction  of  the  rays  or 
at  right  angles  to  the  height  of  the  calyx,  but  not  extending  so 
far  as  they  do  in  P,  occidentalis;  gradually  expanding,  from  the 
basals  following  the  sutures  to  the  interradials,  and  curving  up- 
ward, but  projecting  almost  horizontally,  in  the  central  part,  and 
constricted  immediately  behind  the  large  articulating  facets, 
which  perpendicularly  truncate  the  middle  third  of  the  plates  ; 
surface  having  two  rows  of  nodes  below  the  constriction,  which 
coalesce  on  some  plates,  especially  on  the  one  nearest  the  basals, 
where  they  form  a  convex  ridge. 

Collected  by  R.  A.  Blair,  in  the  Burlington  Limestone,  at  Se- 
dalia,  Missouri..  Only  a  single  specimen  found.  The  specific 
name  is  in  honor  of  Prof.  S.  S.  Gorby,  recently  elected  State 
geologist  of  Indiana. 


Platycrinus  absentivus,  n.  sp. 

Plate  7,  Fig.  15,  side  view. 

Calyx  medium  size,  urn  shaped  ;  plates  thin  >  sutures  slightly 
beveled  ;  surface  smooth  or  possibly  finely  granular.  Basals 
forming  a  low  cup,  rounded  upward,  from  the  point  of  attach- 
ment of  a  very  small  column,  and  having  a  pentagonal  top  formed 
by  the  slightly  arcuating  sides  for  the  adjoining  radials.  First 
radiais  a  little  higher  than  wide,  very  slightly  expanding  upward 
and  slightly  projecting  in  a  rim,  at  the  articulating  facet  for  the 
second  radials ;  articnlatinor  scar  one-third  the  width  of  a  plate, 
semi-circular,  at  right  angles,  to  the  height  of  the  calyx,  or  hav- 
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ing  the  face  directed  upward,  and  having  a  small  notch  on  the 
interior  edge;  the  upper  edges  slope  from  the  articulating  facets 
to  the  radial  sutures,  forming  rather  sharp  angles  at  the  sutures. 
Found  by  Mr.  F.  A.  Sampson,  in  the  Chouteau  group,  at 
Leucke's  quarry,  six  miles  southeast  of  Sedalia,  Missouri. 


Platycrinus  fentagonus,  n.  sp. 

Plate  Ily  Fig.  1 ,  side  view  with  arms. 

Calyx  pentagonal,  bowl-shaped,  rounding  below  to  the  rim 
surrounding  the  column;  height  and  width  subequal ;  surface  of 
our  specimen  smooth.  Basals  forming  a  pentagonal,  low,  saucer- 
shaped  disk,  constricted  so  as  to  form  a  rim  around  the  attaching 
end  of  the  column.  First  radials  flattened,  forming  angles  at 
the  sutures;  height  and  width  subequal,  with  a  concave  facet 
about  one-third  the  width  of  each  plate  for  the  reception  of  the 
second  radials.  Second  radials  thin,  axillary.  Arms  bifurcate 
on  the  second  plate,  and  the  two  adjoining  arms,  in  each  radial 
series,  bifurcate  again  on  the  second  plate,  which  gives  to  the 
species  thirty  arms.  The  arms  are  long,  rather  small  near  the 
calyx,  and  composed  of  a  single  series  of  cuneiform  plates  as 
high  as  the  fourth  plate  in  the  middle  arms  of  each  radial  series, 
above  wh'ch  they  are  composed  of  a  double  series  of  interlock- 
ing plates.  Pinnules  numerous,  dense.  Interradials  of  moder- 
ate size.     Vault  unknown.     Column  round  at  the  calyx. 

Collected  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri.  Only  a  single  specimen  was  found, 
which  is  illustrated. 


Platycrinus  sulcatus,  n.  sp. 

Plate  lit  ^^0'  ->  basal  view. 

Calyx  large,  pentagonal,  very  shallow;   base   deeply    sunken 
and  plates  rising  internally  higher  than  the  top  of   the  first  radi- 


MILLBB.]  LOWER   CARBONIFEROUS   CRINOID8.  17 

aU,  sutures  in  very  wide  and  deep  furrows ;  surface  rudely  cor- 
rugated. Basals  sunken  to  the  bottom  of  the  deep  furrows,  at 
the  radial  sutures,  and  highly  inclined  so  as  to  present  a  hollow 
cone,  when  viewed  from  below;  the  column  was  attached 
to  the  apex  of  this  cone.  First  radials  directed  horizontally, 
rapidly  expanding,  highly  convex  and  corrugated,  or  wrinkled 
bordering  the  furrowed  sutures  and  basal  plates,  and  deeply  con- 
cave in  the  superior  central  part,  so  as  to  give  a  pentagonal, 
stellate  outline  to  the  base,  when  viewed  from  below,  with  the 
rays  in  line  with  the  sutures,  instead  of  being  in  line  with  the 
second  radials,  as  in  other  species  of  this  genus.  Column  of 
medium  size  and  round  at  the  calyx. 

Though  only  the  basals  and  first  radials  of  this  species  are 
known,  they  are  so  different  from  all  others,  that  no  one  can 
fail  to  distinguish  the  species.  It  occurs  in  the  limestone  layers 
and  probably  in  the  chert  layers  of  the  Burlington  group  in  Se- 
dalia,  Missouri,  where  it  was  collected  by  R.  A.  Blair.  The 
evidence  of  its  existence  in  the  chert  consists  in  the  fragment  of 
a  cavity,  but  the  species  is  founded  on  a  single  specimen  which 
is  illustrated. 


Platycrinus  lautus,  n.  sp. 

Plate  II,  Fig.  3,  side  view;  Fig.  4,  azygous  view. 

Calyx  medium  size,  bowl-shaped,  width  one-half  greater  than 
height :  plates  thick ;  radials  protuberant  in  the  upper  central 
part,  depressed  toward  the  radial  sutures ;  sutures  slightly 
beveled ;  surface  finely  granular.  Basals  saucer-shaped  ;  sutures 
distinctly  depressed ;  columnar  cavity  concave  and  basals  regu- 
larly rounded,  from  the  column  to  the  upper  margin,  showing, 
in  a  lateral  view,  a  little  more  than  the  thickness  of  the  plates. 
First  radials  a  little  wider  than  high,gradually  expanding  above, 
protuberant  at  the  articulating  facets  for  the  second  radials ; 
facets  about  two-thirds  the  width  of  the  plates,  semi-circular, 
and  directed  downward  at  an  angle  of  about  sixty  degrees;  up- 
per face  notched  for  the  arm  furrows,  and  sloping  on  the  sides 
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to  the  radial  sutures.  Second  radials  very  thin,  axillary;  each 
shows  two  openiugs  to  the  vault,  giving  the  species  ten  arms. 
Three  plates  in  each  interradial  area,  the  central  one  large,  the 
lateral  ones  narrow,  all  connecting  with  the  plates  of  the  vault. 
The  central,  azys^ous,  interradial  plate  is  very  large,  convex, 
and  supports  the  plates  of  the  proboscis.  Vault  depressed,  con- 
vex, plates  tumid  some  of  them  spiniform,  proboscis  large  ex- 
tending from  the  interradial  area  on  the  azygous  side  to  the 
central  part  and  inclined  from  the  azygous  ii»ide.  Height  unknown. 
Column  small. 

Collected  by  F.  A.Sampson,  in  the  Burlington  group,  at  Se- 
dalia,  Missouri. 


Platycrinus  concinnus,  n.  sp. 

Plate  II,  Fitj,  o,  view  opposite  the  azygous  side,  uith  some  of  the  rock 
on  top,  covering  the  vault;  Fig.  6,  azygous  view  showing  the  proboscis 
partly  surrounded  with  rock. 

Calyx  urn-shaped,  about  as  wide  as  high,  slightly  angular  in 
the  direction  of  the  arms,  so  as  to  be  sub-pentagonal  above ; 
sutures  distinct  but  not  beveled;  surface  apparently  smooth, 
but  it  may  have  been  finely  granular.  Basals  form  a  low  pen- 
tagonal cup,  about  one-third  as  high  as  wide,  slightly  constricted 
above  the  point  of  the  columnar  attachment,  so  as  to  form  a  thick- 
ening of  the  plates  or  rim  for  the  support  of  the  column.  Radials 
expand  very  slightly  above,  height  and  width  subequal,  low  an- 
gular ridge  in  the  central  part,  most  prominent  at  the  articulat- 
ing facets;  articulating  facets  about  one-third  the  width  of  the 
plates  and  the  sides  slope  from  them  to  the  radial  sutures. 
Second  radials  very  small,  thin,  and  axillary.  First  brachials 
very  small.  Five  openings  in  the  vault  from  one  radial  series, 
and  four  from  another,  indicating  more  than  twenty  arms  in  the 
species.  There  are  three  interradials  in  each  area,  the  middle 
one  is  comparatively  large  and  stands  upright,  the  other  two  arc 
quite  small  and  rest  upon  the  first  radials,  with  the  second  radials 
and  first  brachials,  upon  one  side,  and  the  lower  part  of   the 
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middle  plate  upon  the  other.  Upon  the  azygous  side  the  inter- 
radials  are  succeeded  by  small,  polygonal,  tumid  plates  forming 
a  short  proboscis.     Vault  high.     Column  elliptical. 

Collected  by  K.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri.     Only  a  single  specimen  found  which  is  illustrated. 


Plat\crinu8  ollicula,  n.  sp. 

Plate  II,  Fig.  7,  side  view ;  Fig,  8,  basal  view. 

Calyx  medium  size  or  rather  large,  tub-shaped,  or  having  a 
wide  flat  bottom,  slightly  constricted  at  the  top  of  the  basals  and 
expanding  very  gradually  above;  plates  thick;  sutures  beveled; 
surface  finely  granular.  Basals  form  a  round  thin  plate  project- 
ing beyond  the  lower  end  of  the  first  radials  in  the  form  of  a 
rim,  as  appears  in  a  side  view,  and  have  a  small  central  opening 
for  the  columnar  canal.  Radials  truncated  at  the  lower  end,  a 
little  longer  than  wide,  expand  very  slightly  and  protrude  most  at 
the  articulating  facets  for  the  second  radials ;  articulating  facets 
about  two-thirds  the  width  of  the  plates,  with  the  faces  at  an 
angle  to  the  column  of  about  forty  degrees.  This  is  a  species 
widely  different  from  any  hitherto  described. 

Collected  by  F.  A.  Sampson,  in  the  Chouteau  group,  at  Pin 
Hook  bridge  and  at  Leucke's  quarry,  Missouri. 


Platycrinus  amabilis,  n.  sp. 

Plate  II,  Fig,  9,  side  view;  Fig,  10,  basal  view. 

Calyx  small,  sub-pentagonal,  when  viewed  from  above,  but 
round  below  the  articulating  facets  of  the  second  radials,  nearly 
twice  as  wide  as  high ;  plates  thick ;  sutures  beveled ;  surface 
granular.  Basals  form  a  low  pentagonal  disk,  having  a  height 
about  equal  to  the  thickness  of  the  plates,  concave  in  the  central 
part,  and  rounded  from  the  point  of  the  columnar  attachment 
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outward  and  upward.  First  radials  wider  tfaau  high,  moderately 
expandinii:,  mostoonyex  at  the  articulating  facets  for  the  second, 
radials ;  articulating  facets  more  than  half  the  width  of  the  plates, 
semi-circular,  and  directed  downward  at  an  angle  to  the  plates  of 
about  forty-five  degrees. 

Collected  by  B.  A.  Blair,  and  received  by  me  in  association 
with  fossils  from  the  Keokuk  group,  at  Boonville,  but  the  form 
of  the  species  and  the  character  of  the  rock  convince  me,  that  it 
was  found,  in  the  Burlington  group,  at  Sedalia,  and  was  acci- 
dentally mixed  with  Boonville  fossils.  Only  a  single  specimen 
was  found,  which  is  illustrated. 


Plattcbinus  rotundus,  n.  sp. 

PlaU  Ilf  Fig.  11,  Me  view;  Fig.  12,  boBcU  view. 

Calyx  rotund  or  half  spherical ;  plates  thick ;  sutures  beveled ; 
surface  covered  with  nodes  which  sometimes  coalesce.  Basals 
form  a  low  cup,  rounded  below  and  pentagonal  on  top ;  no'  de- 
pression  for  the  column,  but  a  small  ring  slightly  protrudes,, 
which  is  caused  by  the  thickening  of  the  plates ;  surface  of  the 
plates  covered  with  nodes,  arranged  in  four  or  five  rows  parallel 
with  the  pentagonal  upper  face  of  the  basal  cup,  or  in  what  may 
be  called  pentagonal  rings,  growing  less  from  the  top  of  the  cup 
until  the  last  one  surrounds  the  end  of  the  column ;  the  nodea 
sometimes  coalesce  so  as  to  form  ridges.  Radials  about  as 
high  as  wide,  slightly  expanding,  mo.st  convex  at  the  articulating 
facets,  which  occupy  about  one-third  the  width  of  the  plates,  and 
are  directed  at  an  angle  to  the  plates  of  about  forty-five  de- 
grees; the  upper  faces  slope  very  slightly,  if  at  all,  from  the  ar- 
ticulating facets  to  the  sutures  ;  the  surface  is  covered  with  nodes 
arranged  in  lines  parallel  with  the  sutures,  very  much  in  the  same 
manner  as  they  are  upon  the  basals  and  frequently  coalesce  in 
the  same  way.  Column  of  medium  size  and  round,  at  the 
point  of  attachment  to  the  calyx. 

Collected  by  F.  A.  Sampson,  in  the  Burlin«rton  group,  at 
Sedalia,  Missouri. 


/ 
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Platycrinus  Blairi,  n.  sp. 

Plate  II,  Fig.  13,  side  view;  Fig,  14,  basal  view. 

Calyx  medium  size,  bowl-shaped,  width  nearly  twice  as  great  as 
height,  most  protuberant  at  the  articulating  facets ;  sutures  bev- 
eled ;  surface  finely  granular.  Basals  forming  a  low  disk,  just  visi- 
ble in  a  side  view,  pentagonal  on  top,  sunken  below,  at  the  point 
of  the  columnar  attachment  and  rounded  outward  and  upward 
from  the  column  to  the  top.  First  radials  a  little  wider  than 
high,  gradually  expanding,  most  protuberant,  at  the  facets  for 
the  second  radials;  articulating  facets  a  little  more  than  one- 
third  the  width  of  the  plates  and  directed  downward  almost  per- 
pendicularly or  nearly  parallel  with  the  column ;  the  upper  faces 
of  the  first  radials  slope  very  rapidly  from  the  facets  to  the  su- 
tures, where  acute  angles  are  formed.  Interradials  three,  the 
middle  ones  large,  long  and  standing  upright,  the  others  small. 
Vault  high,  convex,  and  covered  with  tumid  or  somewhat  spini- 
form  plates.     Column  small. 

Collected,  in  the  Burlington  group,  at  Sedalia,  Missouri,  .by 
R.  A.  Blair,  who  is  a  member  of  the  State  Geological  Board,  and 
in  whose  honor  I  have  proposed  the  specific  name. 


Platycrinus  Broadheadi,  n.  sp. 

Plate  II,  Fig.  15,  side  view. 

Calyx  small,  bowl-shaped,  width  a  little  greater  than  height, 
radial^  protuberant  in  the  upper  central  part,  so  as  to  make  the 
top  sub-pentagonal ;  sutures  beveled  ;  surface  finely  granular. 
Basals  forming  a  low  pentagonal  cup  or  disk,  convex  within 
the  margin,  so  as  to  show,  in  a  lateral  view,  a  height  about 
equal  to  the  thickness  of  the  plates ;  moderately  concave  in  the 
central  part  for  the  columnar  attachment  and  rounded  outward 
and  upward  to  the  top ;  sutures  between  the  basal  plates  de- 
pressed or  beveled.  First  radials  about  as  wide  as  high,  slightly 
expanding  above,  becoming  highly  convex  or  protuberant  at  the 
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facets  for  the  second  radials;  facets  a  little  more  than  half  the 
width  of  the  plates,  semi-circular  in  outline,  directed  downward 
at  an  angle  to  the  plates  of  forty-five  degrees ;  upper  faces  slight- 
ly notched  forthe  arm  furrows  and  sloping  on  thesides  to  theradial 
sutures.  Second  radials  thin  and  axillary  giving  the  species  at 
least  ten  arms.  Three  small  plates  of  nearly  equal  size  in  each 
interradial  area,  the  central  one  being  pointed  above  and  the 
lateral  ones  extending  beyond  it.  Vault  convex,  covered  with 
tumid  plates,  the  central  one  being  the  larger  and  having  nine 
sides.  Azygous  opening  surrounded  by  small  plates  that  do  not 
rise  above  the  summit.     Column  small. 

Collected  by  B.  A.  Blair  in  the  Burlington  group,  at  Sedalia, 
Missouri.  Only  a  single  specimen  was  found,  which  is  illus- 
trated. The  specific  name  is  in  honor  of  Prof.  G.  C.  Broadhead, 
late  State  geologist  of  Missouri  and  now  a  member  of  the  State 
Geological  Board. 


Platycrinus  batiola,  n.  sp. 

Plate  III,  Fig.  i,  side  vieio;  Fig.  2,  basal  view. 

Calyx  bowl-shaped,  pentagonal,  width  a  little  greater  than  the 
height ;  sutures  slightly  beveled  ;  surface  smooth  or  granular. 
Basals  forming  a  low  rounded  cup,  with  an  elliptical  projection 
below  for  the  attachment  to  the  column,  and  having  a  pentagonal 
upper  face  ;  the  elliptical  projection  has  a  central  ridge  with  con- 
cave depressions  on  each  side  for  the  purpose  of  strengthening 
the  means  of  fastening  the  column  to  the  calyx;  the  columnar 
canal  is  quite  small.  First  radials  about  as  wide  as  long,  very 
slightly  expanding,  faint  trace  of  angularity,  in  the  middle  of  the 
plates,  and  small  projecting  rim,  at  the  articulating  facets ;  articu- 
lating facets  a  little  more  than  one-third  the  width  of  the  plates 
and  directed  at  an  angle  to  the  plates  of  about  forty-five  degrees ; 
the  angles  formed,  at  the  sutures  on  the  upper  face,  between 
the  articulating  facets,  quite  obtuse. 

Collected,  by  R,  A.  Blair,  in  the  Burlington  group,  at  Sedalia, 
Missouri.     Only  a  single  specimen  was  found,  which  is  illustrated. 
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PlATYCRINUS   BrITTSI,    II.    sp. 

Plate  Illy  Fig,  3,  lateral  vieto;  Fig.  4,  another  vieio  of  the  same  specimen 
showing  the  second  radials. 

Calyx  rather  large,  bowl-shaped,  wider  than  hiffh;  sutures  bev- 
eled ;  plates  thick;  surface  granular.  Basals  formins^  a  low 
cup,  truncated  below,  with  a  flattened  expanded  rim  surrounding 
a  large,  round  columnar  facet  for  the  attachment  of  the  column, 
and  pentagonal  above  ;  with  five  concave  faces  to  support  the  first 
radials.  First  radials,  width  and  height  about  the  same,  lower 
face  convex,  expanding  but  little  above,  articulating  facets  about 
three-fourths  the  width  of  the  plates  and  directed  upward,  with 
only  a  slight  inclination.  Second  radials  wide,  thin,  axillary  and 
concave,  on  each  side  of  the  central  dividing  elevation.  Column 
round  at  the  calyx,  and  radiately  furrowed,  to  strengthen  the 
means  of  attachment;  columnar  canal  small. 

Collected  by  F.  A.  Sampson,  in  the  Chouteau  group,  at  Pin 
Hook  bridge,  Missouri.  The  specific  name  is  in  honor  of  Dr.  J. 
H.  Britts,  a  member  of  the  State  Geological  Board  of  Missouri. 


Platycrinus  CARCHESiUM,  n.  sp. 

Plate  III,  Fig,  6,  side  view;  Fig,  7,  basal  view. 

Calyx  rather  large,  urn-shaped,  rounded  below  and  subpentag- 
onal  above ;  plates  thick  ;  sutures  slightly  beveled ;  surface 
smooth  or  granular.  Basals  forming  a  cup  rounded  below  from 
a  very  small  column,  and  pentagonal  above,  with  concave  faces 
for  the  support  of  the  first  radials.  First  radials  about  as  wide 
as  high,  longitudinally  convex  in  the  central  part,  most  promi- 
nent at  the  articulating  facets,  which  occupy  a  little  more  than 
one-third  the  width  of  the  plates,  and  are  directed  upward,  with 
a  slight  inclination  ;  angles   at  the  sutures  obtuse. 

Collected,  by  R.  A.  Blair,  in  the  Burlington  group,  at  Sedalia, 
Missouri.     Only  a  single  specimen  found,  which  is  illustrated. 
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Barycrinus   BooNviLLENSis,  n.  sp. 

Plate  lllf  Fig.  5,  side  view  showing  column  and  arms. 

Calyx  nearly  as  high  as  wide,  with  deep  angular  depressions 
at  the  longitudinal  sutures,  giving  it  a  pentagonal  outline  when 
viewed  from  above  or  below.  Surface  finely  granular.  Basals 
forming  a  low  pentagonal  cup,  with  a  sharp  angle  extending 
up  between  the  sub-radials  and  a  concave  depression  at  each 
longitudinal  suture,  resembling  in  sculpture  that  which  would  be 
made  by  a  circular  chisel  scooping  out  a  furrow,  commencing  on 
a  sub-radial  and  passing  down  the  longitudinal  sutures  to  the 
column.  This  sculpturing,  with  the  sunken  longitudinal  sutures, 
gives  a  stellate  outline  to  the  surface  of  the  sub-radials.  Sub- 
radials  hexagonal,  about  as  wide  as  high,  longitudinal  sutures 
deeply  sunken  and  central  part  highly  angular,  with  an  angular 
ridge  extending  to  each  of  the  adjacent  radials  above  and  abut- 
ting basals  below.  First  radials  of  unequal  size,  the  lateral  ones 
being  twice  as  wide  as  hig^h,  rounded,  pentagonal,  truncated 
nearly  the  entire  width  above,  so  as  to  present  abroad,  concave, 
almost  half  circular  outward  sloping  facet,  for  the  reception  of 
the  brachial  pieces  ;  the  radial  opposite  the  azygous  side  being 
only  a  little  wider  than  high  and  having  a  much  less  concave  up- 
per facet.  Brachials  two  in  each  ray,  wide,  rounded,  the  first 
one  thin,  the  second  one  about  twice  as  thick  as  the  first  and  ax- 
illary. Arms  apparently  ten,  rounded  externally  and  giving  off 
branchlets  or  armlets  about  every  fourth  or  sixth  plate,  as  in 
Baryci'inus  princepSy  B.  Hoveyi^  and  other  species.  No  pin- 
nules. Column  pentagonal,  composed  near  the  head  of  thicker 
and  thinner  plates.  Columnar  canal  large,  pentagonal  sides 
concave. 

Collected,  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri.  Only  a  single  specimen  was  found, 
which  is  illuhitrtited. 
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Barycrinus  Blairi,  n.  tjp. 

Plate  III,  Fig,  1 1 ,  side  view  of  a  crusfied  specimen  showing  part  of  the 
arms;  Fig.  12^  side  view  of  a  calyx;  Fig,  13^  azygous  new  of  the  same 
specimen. 

Species  robust.  Calyx  wider  than  high,  plates  sculptured ; 
depressed  between  the  radials,  sutures  distinct,  angles  of  the 
plates  sunken.  Basals  forming  a  low  pentagonal  cup,  with 
angles  moderately  high  between  the  subradials,  and  a  concave 
depression  at  each  longitudinal  suture  similar  to  that  in  Bary- 
ci'intts  BoonvillensiSy  and  having  a  stellate  outline  as  seen  from 
below.  Subradials  large,  hexagonal,  except  the  one  on  the 
azygous  side,  which  is  heptagonal,  a  little  wider  than  high  ;  sur- 
face stellate  with  the  highest  point  in  the  center  and  ridges  ex- 
tending to  each  adjoining  plate.  First  radials  of  unequal  size, 
wider  than  high,  pentagonal,  sculptured,  having  a  ridge  extend- 
ing from  the  central  part  to  each  subradial  below,  rounded  in  the 
upper  part,  and  truncated  nearly  the  entire  width  above,  so  as  to 
present  a  broad  concave  facet  for  the  reception  of  the  brachials. 
Brachials  two  in  each  ray,  wide,  rounded,  thin,  the  second  one 
being  a  little  thicker  than  the  first  and  axillary.  Arms  coarse, 
rounded  externally,  the  right  arm  in  the  ray  opposite  the  azy- 
gous side  bifurcates  again  on  the  second  plate,  the  other  arms,  in 
our  specimen,  are  not  preserved  so  as  to  show  whether  or  not 
there  are  any  other  bifurcations,  but  branchlets  or  armlets  are 
given  off  at  intervals  in  all  the  arms.  The  first  azygous  plate  is 
rather  large  and  truncates  a  subradial,  the  second  one  is  injured 
in  our  specimen  so  that  the  outline  cannot  be  ascertained.  Por- 
tions of  the  vault  show  that  it  was  covered  by  numerous  minute, 
almost  granular  plates.     Column  pentagonal. 

Collected,  by  R.  A.  Blair,  in  the  Keokuk  group,  atBoonville, 
Cooper  county,  Missouri. 
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Belemnogrinus  Sampsoni,  n.  sp. 

Plate  III  J  Fig,  8,  siae  view^  showing  part  of  the  arms. 

Calyx  elongated)  somewhat  obconoidal,  more  than  twice  as 
high  as  wide,  constricted  at  the  top  of  thebasals,  truncated  at  the 
base  where  it  restsupon  the  column,  sutnresdistinct,  surface  smooth 
or  finely  granular.  Basuls  five,  three  times  as  long  as  wide,  very 
slightly  expanding,  and  forming  a  sub-cylindrical  cup.  Radials 
five,  shorter  than  the  basals,  rapidly  expanding,  longitudinally 
convex,  truncated  half  the  width  above,  for  the  articulation  of  the 
free  arms,  and  sloping  from  the  articulating  facets  to  the  sutures. 
Arms  large,  round  externally,  plates  long,  and  the  two  seen  in  our 
specimen  bifurcate  on  the  fourth  plate  and  in  one  of  them  the  sec- 
ond plate  in  each  arm  above  the  bifurcation  projects  and  supports 
a  pinnule.  Column  obscurely  pentagonal,  composed  of  thicker 
and  thinner  plates  and  showing  externally  the  serrations  from  the 
radiating  furrows  on  the  faces  of  the  plates.  The  first  plate  at 
the  head  of  the  column  is  thicker  and  stronger  than  any  below.* 

Collected,  by  F.  A.  Sampson,  in  the  Burlington  group,  at 
Sedalia,  Missouri. 


DiCHOCRINUS   HUMBURGI,  U.    Sp. 

Plate  III,  Fig.  9,  side  view  of  a  specimen  tc hich  is  depressed;  Fig.  10^ 
vieio  of  the  azygous  side  of  the  same  specimen. 

Calyx  somewhat  obconoidal,  truncated  below ;   surface  griHiu- 
lar.     The  two  basals  form  a  cup  a  little  less  than  half  the  length 


♦  It  may  be  proper  here  to  state,  that  Meek  &  Worthen  erroneously  describ- 
ed Belemnocrinus  Whitii,  as  possessing  basal  and  sub-radial  plates,  and  their 
erroneous  illustration  was  reproduced  by  me,  in  North  American  Geology  and 
Palaeontology,  page  229.  The  five  small  central  plates,  in  their  diagram,  have 
no  existence  whatever,  but  instead  thereof,  the  ends  of  the  basal  plates  bear  a 
short  foot-lilie  internal  projection,  which  rests  upon  the  first  plate  of  the 
column,  and  points  of  tliese  foot-like  projections  are  prevented  from  uniting 
by  the  perforation  for  the  columnar  canal. 
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of  the  calyx,  which  is  truncated  and  concave  below;  the  column 
has  a  diameter  equal  to  about  half  the  diameter  of  the  trunca- 
tion and  a  narrow  circular  depression  surrounds  it;  the  notch,  at 
the  union  of  the  basals,  at  the  top,  is  hardly  discernible  on 
either  side.  First  radials  about  one-half  longer  than  wide,  and 
expanding  very  slightly  ;  the  upper  face  of  each  radial  is  concave 
nearly  the  entire  width  for  the  reception  of  the  brachials. 
Brachials,  one  in  each  series,  thin  and  axillary.  The  arms  bifur- 
cate on  the  second  plate,  giving  to  the  species  twenty  arms, 
which,  so  far  as  preserved  in  our  specimen,  consists  of  a  single 
series  of  plates  rounded  externally.  First  azygous  plate  very 
little  smaller  than  a  first  radial  and  contracted  toward  the  upper 
end  instead  of  expanding  as  is  usual  in  this  genus. 

Collected,  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Missouri.  Only  one  specimen  was  found,  which  is  illustrated. 
The  specific  name  is  in  honor  of  H.  H.  Hamburg,  an  active 
collector  at  Boonville,  Missouri. 


DiCHOCRINUS  PARVULUS,  U.  Sp. 
Plate  IVt  Fig.  7,  azygous  view;  Fig.  8^  opposite  view  of  another  specimen. 

Species  small.  Calyx  a  little  higher  than  wide,  somewhat  ob- 
conoidal ;  sutures  slightly  depressed  so  as  to  give  a  little  con- 
vexity to  the  plates;  surface  granular.  The  two  basals  form  a 
short  obconoidal  cup,  about  twice  as  wide  as  high,  pointed  to  the 
small  column  below ;  the  notch  at  the  top  of  the  union  of  the 
basals  on  the  azygous  side  a  little  deeper  than  it  is  on  the  opposite 
side.  First  radials  about  one-half  longer  than  wide,  increasing 
in  width  toward  the  upper  en<l,  which  is  truncated  so  as  to  show  a 
broad  slightly  concave  facet  for  the  first  brachials.  One  brachial 
in  each  ray,  which  occupies  about  three-fourths  of  the  width  of  a 
radial, {height  about  half  the  width  and  bearing  upon  the  steep 
upper  sloping  sides  the  free  arms.  Arms  ten,  rounded  externally 
and  composed  of  a  single  series  of  thin  plates.  Pinnules  thick 
and  closely  packed  together  on  both  sides  of  the  arms.  First 
azygous   plate  a  little  narrower  than   a   first  radial,    and  very 
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slightly  expaDding  upward  ;  the  succeediDg  plates  form  an  arch 
extending  over  the  vault.     Column  round,  at  the  calyx. 

Collected,  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri. 


Zbacrinus  pocillum,  n.  sp. 

Plate  IV y  Fig,  2,  azygoun  side^  the  arrangement  of  tfie  seven  plates  in  the 
area  are  not  indicated  in  the  figure;  Fig,  i,  opposite  view  of  same 
specimen. 

Calyx  very  low,  disk-like,  broadly  and  deeply  sunken  at  the 
base  so  that  the  bottom  of  the  cup  is  on  a  line  with  the  top  of 
the  calyx ;  surface  granular.  Basals  forming  a  pentagonal  disk 
nearly  covered  by  the  small  column.  Subradials  small,  one- 
half  within  the  basal  cavity,  the  other  half  curved  upward  on  the 
outside,  and  forming  an  angular  rim.  First  radials  about  two 
and  a  half  times  as  wide  as  high,  the  upper  truncated  side  being 
the  longer  one  and  separated  from  the  brachials  by  a  gaping 
suture.  There  are  two  slightly  constricted  brachials  in  each  ray, 
the  second  one  of  which  is  axillary,  except  in  the  ray  opposite 
the  azygous  side,  which  is  truncated  on  top  and  followed  by  five 
sinsjlo  plates  before  the  bifurcation  takes  place.  There  is  only 
ono  bifurcation  of  the  arms,  which  gives  to  the  species  eighteen 
arms.  The  plates  are  long  and  slightly  cuneiform,  the  axillar\' 
onos  being  quite  tumid.  Pinnules  long  and  coarse.  Azygous 
area  wide,  convex,  exposing  seven  plates,  alternately  arranged, 
tho  first  one  resting  between  the  upper  sides  of  the  subradials 
and  tho  under  sloping  side  of  the  first  radial  on  the  right,  the 
sooond  ono  slightly  truncating  a  subradial  and  in  one  specimen 
does  not  tcuioh  it.     Column  small,  round. 

Collootod  bv  R.  A.  Blair  in  the  Keokuk  group,  at  Boonville, 
C\»opor  county,  Missouri. 
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Cyathocrixcs  Boonvillexsis,  n.  sp. 

Plate  IF,  Fig.  3,  azygotu  side,  showing  arms,  specimen  slightly  crushed; 
Fig,  4,  opposite  view  of  a  specimen  showing  part  of  the  column,  and 
stronger  surface  ornamentation. 

Calyx  low,  bowl-shaped,  more  than  twice  as  wide  as  high,  base 
deeply  depressed,  plates  sculptured,  sutures  between  the  sub- 
radials  depressed  so  as  to  give  the  calyx  a  subpentagonal  outline^ 
when  viewed  from  below.  Basals  formmg  a  pentagonal  disk  one- 
half  wider  than  the  column,  and  situate  within  the  basal  depres- 
sion. Subradials  large,  curving  into  the  basal  cavity  to  meet 
the  basals  and  bending  upward  so  as  to  form  half  the  calyx, 
each  one  has  a  central  conical  point  from  which  small  well 
defined  ridges  radiate  to  each  adjoining  plate.  First  radials 
wider  than  high,  with  a  ridge  extending  from  the  brachials  to 
each  abutting  subradial,  and  a  concave  facet  more  than  one- 
third  the  width  of  the  plates  for  the  articulation  of  the  brachials. 
Brachials  two,  the  first  one  thin,  the  second  longer  and  having 
steep  upper  sloping  sides.  Arms  spread  from  the  second 
brachials,  at  an  angle  of  forty-five  degrees  or  more,  and  throw 
off  arms,  from  the  inner  side,  that  stand  upright,  some  of  which 
bifurcate.  Each  arm  on  the  left  of  the  azygous  plate,  in  one  of 
our  specimens,  throws  off  four  arms  from  the  inner  side,  the 
first  three  of  which  spring  from  every  second  plate,  Ihc  other  is 
more  distant,  the  first  one  bifurcates  three  times,  the  second  and 
third  bifurcate  twice.  The  other  rays  appear  to  bear  the  same 
number  of  arms,  thus  making  sixty  arms  in  this  species.  The 
lower  parts  of  the  arms  are  somewhat  angular  externally,  but 
higher  up  they  are  round  and  composed  of  long  joints  without 
pinnules.  The  first  azygous  plate  is  hexagonal,  truncates  a  sub- 
radial,  extends  as  high  as  the  radials,  bears  a  prominent  central 
ridge  and  is  followed  by  three  plates,  one  in  the  central  part  and 
the  others  supported  laterally  upon  it  and  the  primary  radials. 
Column  round  and  composed  of  thicker  and  thinner  plates. 

Collected  by  R.  A.  Blair  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri. 
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POTERIOCRINSUS    BrITTSI,  n.  sp. 
Plate  IVj  Fig.  6,  azygoua  side;  Fig.  5,  opposite  view. 

General  form  sub-cylindrical,  when  the  arms  are  closed  but 
constricted  around  the  brachials.  Calyx  obconoidal,  height  and 
width  subequal ;  plates  rounded,  granular,  sutures  distinct. 
Basals  pentagonal,  standing  nearly  upright,  forming  a  rim 
around  the  column,  within  which  the  basals  are  flattened  and  ra- 
diately  furrowed  for  the  attachment  of  the  column.  Subradials 
hexagonal,  rather  longer  than  wide.  Primary  radials  pentagonal, 
wider  than  long,  upper  side  truncated  the  entire  width  for  the 
support  of  the  brachials  and  having  a  gaping  suture.  Brachials 
about  as  long  as  wide,  rounded  and  constricted  in  the  middle. 
Three  of  the  first  arm  plates  are  twice  as  long  as  wide  and 
axillary  which  gives  to  the  species  sixteen  arms..  The  arms  are 
long,  flattened  on  the  sides  so  as  to  permit  them  to  close  tightly 
together,  and  composed  of  long,  slightly  cuneiform  plates.  Col- 
umn round.  Azygous  area  is  injured  in  our  specimen  and  the 
vault  and  pinnules  are  not  observed. 

Collected,  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri.  The  only  specimen  found  is  illustrated. 
The  specific  name  is  in  honor  of  Dr.  J.  H.  Britts  of  Clinton, 
Missouri,  a  member  of  the  Geoloo^ical  Board  of  the  State. 


Cyathocrinus  Sampsoxi,  n.  sp. 

Plate  IV,  Fig.  10,  azygrous  vieic;  Fig.  9,  opposite  view. 

Calyx  ()l)C()noidal,  longer  on  the  azygous  side  than  on  the 
others;  i)eveled  at  the  sutures;  surface  smooth  or  granular. 
Basjils  forming  a  low  pentagonal  cup,  depressed  at  the  sutures 
on  top  so  as  to  give  it  a  zigzag  outline;  sutures  between  the 
basal  plates  not  beveled  ;  truncated  at  the  bottom  only  the  size 
of  the  column;  columnar  cavity  of  moderate  depth.  Subradials 
hexagonal,  longer  than  wide,  except  the  one  on  the  azygous  side 
which  is  heptagonal,  larger  than  either  of  the  others,  and  fully 
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as  wide  us  long,  all  of  tbem  gradually  expanding  to  the  lateral 
angles.  First  radials,  rather  longer  than  wide,  lateral  sides 
straight,  protuberant  at  the  arm  facets,  indented  for  the  arm 
furrows  upon  the  upper  margin;  articulating  facets  somewhat 
circular  extending  down  two-thirds  the  length  of  the  plates,  and 
occupying  nearly  the  entire  width  above,  and  bordered  by  an 
elevated  rim.  Azygous  plate  sub-quadrate  and  two-thirds  as  large 
as  a  first  radial.     Column  small,  round. 

Collected,  by    F.  A.  Sampson,  in  the  Burlington  group,  at 
Sedalia,  Missouri. 


MissouRiCRiNUs,  n.  gen. 

(Eiyt  proper  name ;  krinon,  a  Illy.) 

Calyx  obconoidal  or  basin-shaped.  Basals  five  forming  a 
small  cup.  No  subradials ;  no  regular  interradials.  Primary 
radials  one  by  five,  wider  than  high,  and  separated  from  the 
brachials  by  an  external  gaping  suture.  Brachials  axillary  ex- 
cept in  the  ray  opposite  the  azygous  side.  Arms  resembling 
those  in  Scaphiocvinus,  First  azygous  interradial  rests  be- 
tween two  primary  radials  and  truncates  a  basal  plate.  Column 
pentagonal. 

The  formula  of  this  genus  is  much  like  the  Lower  Silurian 
Htterocrinidce  and  Anomalocrinidce.  That  is,  the  genus  has  five 
basals,  no  subradials,  no  regular  interradials,  but  azygous  inter- 
radials. The  brachials  and  arms  remind  one  of  the  Poterio- 
crinidoe  and  the  azygous  plate  of  the  Gyathocrinidod.  The  affinities 
are  nearest  the  Heterocrinidce ;  but  I  think  a  new  family  should 
be  formed  lor  it.     Type  M.  admonilus. 


MlSSOURlCRINUS    ADMONITUS,  n.  Sp. 
Plate  /r,  Fig.  12,  azygous  view;  Fig*  11,  opposite  view. 

Calyx  obconoidal,   rapidly  expanding,  twice  as  wide  as  high, 
slightly  longer  on  the  azygous  side  than  on  the  others ;  surface 
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smooth  or  granular.  Basals  formiug  a  low  cup;  plates  pentag- 
onal, except  the  one  on  the  azygous  side,  which  is  larger  than 
the  others  and  hexagonal  by  reason  of  being  truncated  on  top. 
Each  plate  has  a  shortfoot-like  projection  internally  against  which 
the  column  abuts.  First  radials,  expanding,  pentagonal,  twice  as 
wide  as  long,  and  truncated  the  entire  width  above  for  the  articula- 
tion of  brachials,  and  separated  externally  from  them  by  a  gaping 
suture.  Brachials  pentagonal,  constricted  on  the  sides,  and  bear- 
ing upon  the  upper  sloping  faces  the  free  arms,  except  the  one 
opposite  the  azygous  side,  which  is  quadrangular  and  bears 
a  single  arm.  Arms,  as  shown  in  our  specimen,  nine,  com- 
posed of  cuneiform  plates  alternately  projecting  on  the  sides  for 
the  support  of  pinnules.  Azygous  plate  more  than  twice  as  long 
as  wide,  rests  upon  the  truncated  end  of  a  basal  plate,  between 
two  radials  and  curves  over  to  meet  the  plates  of  the  vault. 
Column  pentagonal  and  having  short  radiating  denticulations 
within  the  border  of  the  articulating  faces  of  the  plates. 

Collected,  by  F.  A.    Sampson,  in  the  Burlington  group,  at 
Sedalia,  Missouri. 


Syxbathocrinus  Blairi,  n.  ep. 

Plate  IVy  Fig.  15,  azygous  side  with  cohimn;  Fig.  14,  opposite  view; 
Fig.  13,  top  of  calyx. 

Calyx  like  a  small  cup,  a  little  wider  than  high,  with  sutures 
depressed,  so  as  to  give  it  a  subpentagonal  outline.  Surface 
finely  granular.  Basals  low,  forming  a  pentagon  with  slightly 
concave  sides,  and  having  a  rim  that  projects  below  the  point  of 
the  attachment  of  the  column.  First  radials  quadrangular,  ar- 
cuate below,  nearly  as  wide  as  high  and  slightly  beveled  at  the 
sutures.  Brachials  smaller  than  the  radials,  lensfth  and  width 
nearly  equal,  the  two  adjoining  the  azygous  plate  longer  than 
wide  and  the  others  as  wide  or  wider  than  high,  sharply  angular 
longitudinallv.  The  sutures  between  the  radials  and  brachials 
are  beveled  so  as  to  give  the  top  of  the  calyx  a  pentagonal  out- 
line.    The  first  azygous  plate  is  about  two  and  a  half  times  as 
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loDg  as  wide,  rests  in  a  notch  between  two  radials,  truncating 
the  one  on  the  right  more  than  the  one  on  the  left  and  extends 
beyond  the  brachials  to  near  the  middle  of  the  first  arm  plate. 
The  second  plate  exposes  only  a  short  triangular  area.  The  arms 
are  long,  sharply  angular  longitudinally,  with  a  deep  ambu- 
lacral  furrow  within  and  are  composed  of  thirty-five  or  forty 
quadrangular  plates.  Proboscis  about  the  same  size  as  an  arm. 
Column  round. 

Collected  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri. 


ACTINOCRINUS   N0D08US,  U.  Sp. 

Plate  F,  Fig.  7,  specimen  on  a  slab,  depressed  and  showing  a  few  vault 
plates. 

Calyx  large,  obconoidal  or  somewhat  urn-sbaped ;  about  as 
high  as  wide,  ornate ;  all  the  plates  bear  central,  abrupt,  more  or 
less  transverse  prominences,  that  do  not  slope  off  toward  the 
sutures,  as  the  nodes  do  in  all  other  species,  known  to  the  author, 
beside  being  connected  with  each  other  by  short  angular  ridges 
that  give  the  surface  of  the  plates  a  somewhat  stellate  appear- 
ance ;  plates  indented  at  the  angles.  Basals  form  a  low  cup 
broadly  truncated  below  for  a  large  round  column,  the  plates 
have  a  foot-like  projection  internally  to  which  the  column  is  at- 
tached; they  are  pentagonal,  twice  as  wide  from  one  lateral 
angle  to  the  other  as  high ;  three  small  ridges  extend  from  three 
little  nodes,  at  the  lower  edge  of  the  basals  up  to  three  small  nodes, 
on  three  of  the  first  radials,  near  the  base  of  the  transverse  prom 
inences ;  from  the  base  at  the  sutures  a  furrow  runs  up  to  the 
transverse  prominence  on  two  of  the  radials  and  on  the  first 
azygous  plate  and  on  each  side  of  these  furrows  there  is  a  small- 
er one.  First  radials  large,  wider  than  high,  three  hexagonal 
and  two  heptagonal.  Second  radials  hexagonal,  wider  than 
high  and  about  two-thirds  as  large  as  the  first.  Third  radials 
somewhat  larger  than  the  second,  four  of  them  hexagonal  and 
the  one  on  the  left  of  the  azygous  side  octagonal,  and  bear  upon 
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their  upper  lateral  sides  the  secondary  radials.  Secondary  ra- 
dials  hexagonal,  less  than  half  the  size  of  the  third  radials  and 
bear  upon  their  upper  sloping  sides  tertiary  radials.  The  calyx 
has  twenty  arm  openings.  Inter-secondary  radials  two,  one 
hexagonal,  elongated,  truncates  the  third  radial ;  it  is  followed 
by  a  narrow  plate  between  the  tertiary  radials  which  connects 
with  the  plates  of  the  vault.  Regular  interradials  eight  or  nine, 
the  first  one  as  large  as  the  second  radials,  two  smaller  ones  in 
the  next  range,  followed  by  two  in  the  next  and  these  are  fol- 
lowed by  three  or  four  small  plates,  in  line,  before  they  meet  the 
plates  of  the  vault.  Azygous  area  much  larger  and  containing; 
twelve  or  fourteen  plates ;  the  first  one  is  in  line  with  the  first 
radials  and  of  the  same  size,  there  are  two  in  the  next  range, 
three  in  each  of  the  next  two  ranges,  and  above  these  the  number 
cannot  be  accurately  determined  from  our  specimen.  Vault 
highly  convex  and  covered  with  tumid  and  spinous  plates. 
Proboscis  unknown.     Columnar  canal  pentagonal. 

Collected  by  R.  A.  Blair,  in  the  Burlington  group,  at  Sedalia, 
Missouri.    Only  a  single  specimen  was  found,  which  is  illustrated. 


DORYGRINUS    CONFRAGOSUS,  n.     sp. 

Plate  Vy  Fig.  12,  view  of  the  azygous  side;  Fig.  13 j  view  of  the  opposite 
side. 

Calyx  bowl-shaped,  interradial  areas  depressed  in  the  upper 
part  so  as  to  form  a  sub-pentagonal  outline  at  the  arm  bases; 
sutures  depressed ;  plates  thick,  convex ;  surface  granular. 
Basals  very  low,  truncated,  broad,  more  than  six  times  as  wide 
as  high,  deeply  excavated  for  the  columnar  attachment,  showing 
the  plates  form  a  cone  in  the  interior  of  the  calyx  extending 
higher  than  the  exterior;  plates  thick  and  deeply  notched  at 
the  sutures.  First  radials  large,  rapidly  expanding  to  the 
lateral  angles,  one-half  wider  than  high,  three  hexagonal  and  two 
heptagonal,  the  lower  angles  of  the  latter  reach  almost  to  the 
base  of  the  calyx.  Second  radials  quadrangular,  more  than 
twire  as  wide  as  high.     Third  radials  a  little  larger,    pentagonal. 
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twice  as  wide  as  high,  and  each  supports  on  its  upper  sloping 
sides  two  secondary  radials,  each  of  which  is  more  than  twice 
as  wide  as  high,  and  the  second  one  is  axillary  and  supports 
upon  each  of  its  upper  sloping  sides,  two,  wide,  thin,  tertiary 
radials.  There  are  twenty  arm  openings  to  the  body.  First 
regular  interradial  very  large,  decagonal,  it  is  followed  by  two 
plates,  the  one  on  the  right  being  the  longer  one  and  reach- 
ing high  between  the  tertiary  radials.  Azygous  area  large;  first 
plate  larger  than  a  first  radial,  wider  than  high  ;  it  is  followed 
by  three  large  plates,  two  of  which  support  tertiary  radials  on  the 
left  and  the  other  supports  the  tertiary  radials  on  the  right;  the 
central  plate  and  the  one  on  the  right  support  four  plates,  the 
lateral  ones  being  quite  small,  and  these  are  followed  by  two  or 
three  series  of  vault  plates,  which  stand  nearly  perpendicular, 
before  reaching  the  plates  that  surround  the  azygous  opening. 
Vault  elevated  highly  convex,  depressed  toward  the  interradial 
area  so  as  to  be  somewhat  five-lobed,  and  covered  with  convex 
and  tumid  polygonal  plates,  that  extend  out  over  the  base  of  the 
arms,  the  larger  and  more  tumid  plates  being  over  the  radial 
lines  except  the  large,  subcentral,  tumid  octagonal  plate,  that  is 
above  and  behind  the  azygous  opening. 

Collected  by   F.    A.  Sampson,  in  the   Burlington    group,  at 
Sedalia,  Missouri. 


DORYCRINUS    AM(ENU8,    U,  Sp. 
Plate  Vy  Fig.  6,  azggous  view;  Fig,  5,  side  view. 

Body  small,  rotund.  Calyx  cup-shaped,  one  half  wider  than 
high;  vault  convex,  arms  spreading;  plates  smooth  or  finely 
granulous.  Basals  spreading,  four  times  as  wide  as  high, and  hav- 
ing a  small  rim  projecting  below  the  end  of  the  column  ;  columnar 
cavity  round  and  radiately  furrowed.  First  radials  very 
large,  three  hexagonal  and  two  pentagonal,  wider  than  high, 
spreading  from  the  basals  up.  Second  radials  small,  quadrangu- 
lar, twice  as  wide  as  high,  sometimes  anchylosed  with  the  third 
radials.     Third  radials  heptagonal,  the   superior   lateral  angles 
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being  slightly  truncated  by  interradial  plates ;  twice  as  wide  as 
long,  and  each  supporting  upon  the  upper  sloping  sides  two  sec- 
ondary radials ;  one  in  each  posterior  lateral  ray  being  axillary 
and  supporting  tertiary  radials,  making  twelve  arm  openings  in 
the  body.  Interradial  areas  depressed,  concave,  giving  the  up- 
per part  of  the  calyx  a  subpentagonal  outline.  First  interradial 
plate  large,  octagonal,  supporting  two  rather  long  plates  which 
unite  with  the  plates  of  the  vault.  First  azygous  plate  as  large 
as  a  first  radial,  heptagonal,  and  supports  three  rather  large 
plates  which  are  followed  by  a  row  of  five  plates,  two  of  which 
support  arm  plates  and  three  unite  with  the  smaller  plates  of 
the  vault,  which  are  followed  by  one  or  two  series  of  small 
plates  that  surround  the  azygous  opening.  Lower  part  of  the 
azygous  opening,  about  on  a  line  with  the  top  of  the  plates,  that 
cover  the  arm  openings.  Vault  covered  with  smooth,  polygonal 
plates,  that  extend  out  over  the  base  of  the  arms  and  increase  in 
size  toward  a  large  subcentral,  tumid,  heptagonal  plate,  that  is 
above  and  behind  the  azygous  opening. 

Collected  by  R.  A.  Blair,  and  F.  A.  Sampson,  in  the  Burling- 
ton group,  at  Sedaliii,  Missouri.  The  specimen  figured  is  from 
Mr.  Sampson's  collection  ;  Mr.  Blair's  collection  contains  only  a 
single  inferior  specimen. 


Zeackixus  commaticus,  n.  sp. 

Plate  K,  Fig.  10^  azygous  side;  Fig.  11  j  opposite  view. 

Calyx  low,  basiii-shiiped,  obscurely  pentagonal,  three  times  as 
wide  as  high,  deeply  sunken  at  the  base;  the  angularity  of  the 
brachials  <y\yQ  a  sub-pentagonal  outline  to  the  top  of  the  calyx; 
surface  granular.  Basal  disk  one-half  larger  than  the  diameter 
of  the  column.  Suhradials  abruptly  curving  down  into  the 
basal  cavity  and  bending  upward  half  the  height  of  the  calyx. 

First  radials  about  twice  as  wide  as  high,  with  a  transverse 
gaping  suture  between  them  and  the  brachials.  There  are  two 
brachials  in  the  ray  opposite  the  azygous  side  and  one  in  each  of 
the  other  rays  ;  they  arc  slightly  constricted  in  the  middle  part. 
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The  firnt  bifurcation  of  the  arms  generally  takes  place  on  the 
sixth  plate,  but  in  some  arms  it  takes  place  on  the  third,  and  in 
others  on  the  tenth  plate,  hence  there  is  no  absolute  uniformity 
in  this  respect,  in  different  specimens.  There  are  four  arms 
thrown  off  from  each  of  the  inner  sides  of  the  main  arms,  ex- 
cept in  the  ray  opposite  the  azygous  side,  which  only  throws  off 
two ;  hence,  there  are  forty-six  arms  in  this  species.  The  plates 
are  thin  and  cuneiform,  except  the  axillary  ones,  which  are  thick 
and  prominent,  giving  the  arms  a  knobby  aspect.  Pinnules 
thick,  dense,  and  composed  of  ten  or  more  pieces.  Azygous 
area  convex,  exposing  seven  plates  alternately  arranged,  the 
first  one  resting  between  the  upper  sides  of  subradials  and  the 
under  sloping  side  of  the  first  radial  on  the  right,  and  the 
second  one  truncating  a  subradial.  The  top  of  the  proboscis  is 
enlarged,  convex,  and  covered  with  tumid  and  conical  almost 
spinous  plates.     Column  round. 

Collected  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri. 


SCAPHIOCRINUS    BOONVILLENSIS,   U.  Sp. 

Plate  V,  Fig,  1,  lateral  view,  with  azygous  side  on  the  left;  Fig.  2,  oppo- 
site view. 

Calyx  low,  pentagonal,  saucer-shapod ;  plates  thick,  deeply 
sculptured.  Basals  extending  but  little  beyond  the  column,  sub- 
radials about  as  wide  as  high,  tumid  in  the  central  part  and  hav- 
ing strong  ridges  radiating  to  each  adjoining  plate.  Eadials 
twice  as  wide  as  high,  truncated  the  greatest  width  of  the  plates 
for  the  brachials,  and  having  wide,  downward  sloping,  gaping 
sutures  terminating  in  a  ridge  on  each  plate,  with  two  ridges 
below  extending  laterally  from  it  to  the  adjoining  subradials. 
Brachials  two  in  each  series,  the  first  quadrangular,  more  than 
twice  as  wide  as  high,  constricted  on  the  sides,  leaving  a  sharp, 
central,  longitudinal  ridge  and  a  ridge  at  the  upper  and  lower 
margin  ;  sutures  gaping.  Second  brachials  axillary  and  having 
a  longitudinal  ridge  and  one  at  each  of  the  upper  margins  and 
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one  at  the  lower  margin.  Arms  very  rough,  plates  coDstricted, 
the  first  division  takes  place  on  the  sixth  plate  and  above  this 
there  are  two  arms  thrown  off  from  the  inner  side  of  each  arm, 
as  in  ZeacrinuSf  which  gives  forty  arms  to  the  species.  The 
axillary  plates  are  tumid  and  sculptured.  Pinnules  long  and 
coarse.  Azygous  area  large,  subovate,  plates  sculptured,  alter- 
nately arranged,  the  first  one  resting  between  two  upper  sides  of 
subradials  and  the  second  one  truncating  a  subradial,  as  is 
usual  in  this  genus.  Proboscis  flat  and  composed  of  hexagonal 
plates  in  longitudinal  series,  sculptured  and  highly  ornamental. 
Column  small,  pentagonal. 

Collected  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri. 


SCAPHIOCRINUS   CONSTRICTUS,    n.  Sp. 
Plate  F,  Fig.  4,  azygous  view;  Fig,  3,  opposite  side. 

Calyx  low,  pentagonal,  cup-shaped;  plates  thick,  sculptured. 
Basals  extending  slightly  beyond  the  column.  Subradials  tumid, 
sculptured,  sutures  depressed.  Radials  two  and  half  times  as 
wide  as  high  ;  sutures  gaping  with  a  projecting  rim  near  the  up- 
per margin.  Brachials  two  in  each  series,  the  first  one  quad- 
rangular, more  than  twice  as  wide  as  high,  constricted  in  the 
middle,  the  second  one  axillary,  constricted.  The  first  bifur- 
cation  takes  place  on  the  sixth  plate  in  some  arms  and  the  eighth 
plate  in  others,  and  above  this  there  are  two  arms  thrown  off 
on  the  inner  side  of  each  ray,  making  forty  arms  in  the  species. 
All  the  arm  plates  are  constricted  and  flanged  at  the  upper  edge* 
Axillary  plates  tumid.  Pinnules  coarse.  Azygous  area  elon- 
gate, first  plate  between  upper  sloping  sides  of  subradials  ;  sec- 
ond plate  truncating  a  subnidial  and  plates  alternately  arranged 
as  in  other  species  in  this  genus.  Column  pentagonal.  This 
species  is  distinguished  from  S.  Boonvillensis,  by  the  larger 
size,  nearer  equal  bifurcation  of  the  arms,  greater  length  to  the 
first  bifurcation,  and  by  the  sculpturing  on  the  plates  of  the 
calyx.     Proboscis  unknown. 
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Collected  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonvillle, 
Cooper  county,  Missouri. 


Rhodocrinus  parvus,  n.  sp. 

Plate  V,  Fig.  8,  azygous  view;  Fig,  9^  opposite  side. 

This  is  a  small  species.  Calyx  orlobular,  contracted  at  the  base 
of  the  arms,  a  little  wider  than  high  ;  sutures  distinct,  sunken  at 
the  angles  ;  plates  sculptured  and  more  or  less  well  defined  ridges 
extend  from  the  central  part  of  each  plate  to  each  adjoining 
one.  Basals  small,  extending  but  little  beyond  the  column. 
Subradials  hexagonal,  the  largest  plates  in  the  calyx,  highly  con- 
vex in  the  central  part  with  ridges  extending  to  each  adjoining 
plate.  First  radials  nearly  as  large  as  the  subradials,  heptag- 
onal,  highly  convex  in  the  central  part,  with  ridges  extending  to 
each  adjoining  plate,  the  larger  one  reaching  the  second  radial. 
Second  radials  smaller  than  the  first,  quadrangular  in  some  cases 
and  hexagonal  in  others,  by  reason  of  a  slight  truncation  of  the 
upper  angles  by  the  third  range  of  interradials.  Surface  ornament- 
ation same  as  on  the  other  plates.  Third  radials  smaller  than 
the  second,  axillary,  and  supporting  upon  the  upper  sloping 
sides  a  single  brachial,  which  is  followed  in  some  rays  by  four 
and  in  others  by  five  arm  plates,  before  a  bifurcation  takes 
place.  Above  this  bifurcation  there  are  ten  arms,  a  few  plates 
are  single,  and  then  the  arms  are  composed  of  a  double  series  of 
plates.  Arms,  round,  externally,  and  bear  numerous  strong  pin- 
nules compacted  together  on  both  sides.  Regular  interradials 
eight,  the  first  one  truncates  a  subradial,  there  are  two  in  the 
second  range,  three  in  the  third  and  two  in  the  fourth  which 
unite  with  the  plates  of  the  vault.  Azygous  area  wider  than  the 
regular  interradial  areas,  the  first  plate  larger  and  above  this  the 
plates  more  numerous.  Column  round  and  composed  near  the 
head  of  thicker  and  thinner  plates.  Columnar  canal  small, 
round. 

Collected  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri. 
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FORBESOGRINUS  ELEOANTULUS,  D,  Sp. 

Plate  Vf  Fig,  14,  azygous  side;  Fig,  Id,  opposite  view.  There  should 
be  four  primary  radials  «Aoton  in  tJie  figure  in  the  front  series  instead  of 
three. 

This  is  the  smallest  known  species.  Calyx  pentagonal  when 
viewed  from  below;  surface  granular.  Basals  substantially 
covered  by  the  column.  Four  of  the  subradials  are  small, 
subtrigonal  in  outline,  the  lateral  angles  being  only  slightly 
truncated,  the  other  one  is  large,  extends  as  high  as  the  first 
radials  and  supports  three  interradial  plates.  Primary  radials 
four,  in  each  series,  sub-angular  longitudinally,  the  first  one  is 
the  largest  plate  in  the  calyx,  wider  than  long,  hexagonal;  the 
second  plate  is  short,  wide  and  hexagonal ;  the  third  is  vety 
short  and  quadrangular,  the  fourth  is  pentagonal  .and  axillary. 
Secondary  radials  three  in  each  series,  a  little  smaller  than  the 
primary  radials  and  gradually  tapering.  Tertiary  radials  five  or 
six  iir  each  series,  small ;  sutures  sinuous.  The  arms  are  round 
and  again  divide,  making  forty  arms  in  the  species.  Interradial 
areas  sub-ovate,  depressed  and  occupied  by  about  ten  or  twelve 
plates.  Azygous  area  wider  than  the  regular  areas  and  occupied 
by  twenty-four  or  more  plates,  three  oF  which  rest  upon  a  sub- 
radial  and  the  one  on  the  right  bears  a  straight  series  of  eight 
plates  or  more.  Intersecondury  areas  occupied  by  five  or  more 
plates.  Intertertiary  plates  one  or  more.  Column  near  the 
head  tapering  downward  and  composed  of  thin  plates  which  are 
radiately  furrowed  near  the  outer  rim. 

Collected  by  R.  A.  Blair,  in  the  Keokuk  group,  at  Boonville, 
Cooper  county,  Missouri'. 


PLATE    I. 

PAOB. 
PLATTCRINUS  BOONVILLBN8IS,  D.  sp 8 

Fig.  1.  A  lateral  view. 

Fig.  2.  A  basal  and  lateral  view  of  a  compressed  specimen. 

Platycrinus  allophylus,  n.  sp 9 

Fig.  3.  A  typical  form. 

Fig.  4.  A  shorter  and  more  robust  form,  and  probably  a  distinct  species. 

Platycrinus  occidbntaus,  n.  sp 10 

Fig.  5.  A  basal  view,  part  of  the  azygoas  side  being  broken  off. 
Fig.  6.  A  view  of  the  vaait  and  side. 

Platycrinus  pulckllus,  n.  sp 11 

Fig.  7.  A  basal  view. 

Platycrinus  ^tkrnalis,  n.  sp 11 

Fig.  8.  A  &ide  view  of  a  specimen  with  the  arms  and  part  of  the  column 

I'LATYCRINUS  ACCLIVU8,  n.  Sp 12 

Fig.  9.  A  view  of  a  slightly  compressed  specimen,  as  high  as  the  second 

radial. 
Fig.  10.  An  opposite  view  of  tlie  same  specimen,  with  plates  broken  at  the 

top. 

Platycrinus  Samfsoni,  n.  sp 1.S 

Fig.  11.  A  side  view. 

Platycrinus  annosup,  n.  sp *■    14 

Fig.  12.  A  side  view. 

Platycrinus  iUquiTBRNus,  n.  sp U 

Fig.  13.  A  side  view, 

Platycrinus  Gorbyi,  n.  sp 16 

Fig.  14.  A  basal  view. 

Platycrinus  abskntivus,  n.  sp 15 

Fig.  16.  A  side  view. 


^ 


Q 


r 


i'!      ' 


PLATE    II. 

PAOB 

Platycrinus  pemtagonus,  n.  sp 16 

Fig.  1.  A  side  view  with  arms. 

Platycrinus  8ULCATUS,  n.  sp 16 

Fig.  2.  A  basal  view. 

Platycrinus  lautus,  n.  sp 17 

Fig.  3.  A  side  view. 
Fig.  4.  Ad  azygoas  view. 

Platycrinus  concinnus,  n.  sp 18 

Fig.  5.  A  view  opposite  tlie  azygoas  side,  with  some  of  the  rock  on  top 

covering  the  vanlt. 
Fig.  6.  An  azygous  view  showing  the  proboscis  partly  surrounded  with  rock. 

Platycrinus  ollicula,  n.  sp 19 

Fig.  7.  A  side  view. 
Fig.  8.  A  basal  view. 


Platycrinus  amabilis,  n.  sp 19 


Fig.  9.  A  side  view. 
Fig.  10.  A  basal  view. 


Platycrinus  rotundus,  n.  sp 20 


Fig.  11.  a  side  view. 
Fig.  12.  a  basal  view. 


Platycrinus  Blairi,  n,  sp 21 

Fig.  13.  A  side  view. 
Fig.  14.  A  basal  view. 

Platycrinus  Broadheadi,  n.  sp 21 

Fig.  15.  A  side  view. 
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PLATE    III. 


PAOB. 

Platycrinus  batiola,  n.  sp 22 

Fio.  1.  A  side  view. 
Fig.  2.  A  basal  view. 

PL4TYCRINU8  BRITTSI,  n.  Sp 23 

Fig.  8.  A  lateral  view. 

Fig.  4.  Another  view  of  the  same  specimen,  showing  the  second  radlals. 


Platycrinus  carchksium,  n.  sp 23 


Fig.  6.  A  side  view. 
Fig.  7.  A  basal  view. 


BaRYCRINUS   BOONVILLRNSIS,   R.  Sp 24 

Fig.  6.  A  side  view,  showing  column  and  arms. 

Barycrinus  Blairi,  n.  sp 25 

F(G.  11.  A  side  view  of  a  crushed  specimen,  showing;  part  of  the  arms. 

Fio.  13.  A  side  view  of  a  calyx. 

Fig.  13.  An  azygous  view  of  the  same  specimen. 

Bblkmnocrinus  Sampsoni,  n.  sp 26 

Fio.  8.  A  side  view,  showing  part  of  the  arms. 

DiCHOCRIKUS  HumburgI;  n.  sp 26 

Fiu.    9.  A  side  view  of  a  specimen  which  is  depressed. 
Fig.  10.  A  view  of  the  azygous  side  of  the  same  specimen. 


PLATE    III. 
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PLATE    IV. 


PAGE. 
D1CHORINU8  PARVULU8,  n.  sp 27 

Fig.  7.  An  azygoas  view. 

Fig.  8.  An  opposite  view  of  another  specimen. 

Zbacrinus  pogillum,  n.  sp 28 

Fig.  2.  An  azygoas  side,  the  arrangement  of  the  seven  plates  in  the  area  is 

not  indicated. 
Fig.  1.  An  opposite  view  of  the  same  specimen. 

Cyathogrinus  Boonvillbnsis,  n.  sp 29 

Fig.  8.  An  azygous  side,  showing  arms,  specimen  slightly  crashed. 
Fig.  4.  An  opposite  view  of  a  specimen,  showing  part  of  the  colamn  and 
stronger  surface  ornamentation. 

P0TBR10CRINU8  Brittsi,  n.  sp 30 

Fig.  8.  An  azygoas  side. 
Fig.  6.  An  opposite  view. 

Cyathocrinus  Sampsoni,  n.  sp 80 

Fig.  10.  An  azygoas  view. 
Fig.    9.  An  opposite  view. 

Missouricrinus  admonitus,  n.  sp. 31 

Fig.  12.  An  azygoas  view. 
Fig.  11.  An  opposite  view. 

Synbathoorinus  Blairi,  n.  sp 32 

Fig.  15.  An  azygoas  side  with  coiamn. 
Fig.  14.  An  opposite  view. 
Fig.  13.  The  top  of  the  calyx. 


PLATE    V. 

PAtiS. 
ACTINOCRINUi^  NODOSUS,  D.  Sp 33 

Fig.  7.  A  specimen  on  a  slab,  depressed  and  showing  a  few  vaolt  plates. 

DORYCRINUS  C0NFRAG08US,  n.   Sp 34 

Fig.  12.  A  view  of  the  azygons  side. 
Fio.  13.  A  view  of  the  opposite  side. 

DORYCRINUS   AM<ENnS,  n.  Sp 35 


Fig.  6.  An  azygons  view. 
Fig.  5.  A  side  view. 

Zbacrinus  commaticus,  n.  sp 36 

Fig.  10.  An  azygons  side. 
Fig.  11.  An  opposite  view. 

SCAPHIOCRINUS   BOOy VILLBN8IS,  n .  Sp    37 

Fig.  1.  A  lateral  view  with  azys^ous  side  on  the  left. 
Fig.  2.  An  opposite  view. 

SCAPHIOCRIXUH   CONSTRICTUS,  11.  Sp SS 

Fig.  4.  Au  azygous  view. 
Fig.  3.  Au  opposite  side. 

RhODOCRINUS  PARVUS,  D.  Sp 39 

Fig.  8.  An  azygous  view. 
Fig.  9.  An  opposite  view. 

FORBKSOCUINUS   KLKGANTl'LUS,  0.  Sp 40 

Fig.  14.  An  azygous  view. 

Fig.  15.  An  opposite  view.     There  should  be  four  primary  radials  shown 
in  the  figure  lu  the  front  series,  Instead  of  three. 
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PREFATORY  REMARKS. 

The  crystalline  rocks  of  Missouri  occur  exclusively  in  the  south-east- 
ern portion  of  the  State.  They  are  abundantly  exposed  in  Madison, 
Iron  and  St.  Francois  counties;  but  they  are  also  found,  though  less 
frequently,  in  at  least  eight  other  counties  of  this  section  of  the  State. 
They  constitute  the  mass  of  the  rugged  hills  and  mountains  of  Iron  and 
Madison  counties  and  elsewhere  their  characteristic  occurrence  is  in  sim- 
ilar hills  surrounded  by  limestone  valleys.  These  are  truly  ancient  ele- 
vations, older  than  any  others  in  the  State,  older  than  the  mountains  of 
Arkansas,  older  than  the  Appalachians,  older  than  the  Rocky  Mount- 
ains ;  if  venera])le  be  an  attribute  of  great  age  they  certainly  merit  tliat 
appellation.  And  not  only  are  all  other  rocks  of  Missouri  youthful  as 
compared  with  these,  but  there  is  a  genetic  relationship  and  the  former 
are  in  a  sense  descendants  of  the  latter.  For,  when  the  limestone  and 
other  sedimentary  rocks  were  yet  unformed,  these  crystalline  rocks  must 
have  existed  as  parts  of  a  continental  mass,  and  from  the  degradation 
of  this  continent  resulted  the  materials  of  the  later  formed  sedimentary 
rocks.  The  present  granite  and  porphyry  hills  are  but  protruding  parts 
of  the  remnant  of  this  ancient  continent  which  stood  as  islands  above 
the  ocean  waters  while  the  beds  of  limestone  and  sandstone  were  being 
formed  around  them ;  which  rose  with  these  beds  when  they  were  lifted 
from  the  waters ;  which  now,  rugged  and  weather-beaten,  yet  tempered 
by  age  and  varied  experience,  rear  themselves  above  the  surrounding 
younger  rocks  and  bid  fair  still  to  live  when  the  latter  have  yielded  to 
the  forces  of  degradation. 

The  question  of  the  origin  of  these  rocks  has,  heretofore,  never  been 
made  a  subject  of  such  exact  study  as  modern  methods  call  for  and  as  its 
importance  justifies.  Swallow,^  while  recognizing  the  granites  and  the 
pK)rphyries  as  igneous  rocks,  presents  little  or  no  demonstration  in  sup- 
port of  this  Aiew,  and,  further,  he  classes,  as  metamorphosed  slates 
and  conglomerates,  rocks  which  the  present  work  shows  cannot  be  sepa- 
rated from  the  porphyries.     Other  writers  seem  to  have  substantially 

1  Second  Aunual  Repoit.  By  G.  C.  Swallow,  State  Geologist,  1864,  pp.  laS 
to  135. 
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accepted  this  conclusion  in  a  large  part,  bat  Pumpelly  ^  expands  upon 
it  and  applies  the  hypothesis  of  metamorphosis  to  all  of  the  Missouri 
porphyries. 

Mr.  Haworth's  study  of  these  rocks  began  in  the  summer  of  1886, 
and  he  has  ever  since  pursued  the  subject  with  zealous  yet  patient  en- 
thusiasm. This  he  has  done  partly  at  his  own  instance,  partly  in  the 
interests  of  the  National  or  State  Geological  Surveys,  but  always  with- 
out pecuniary  gain.  Hence  this  Survey,  though  fortunate  in  gleaning 
the  results  of  his  years  of  study,  is  also  under  obligations  to  him  for 
this  contribution. 

The  association  of  iron  ores  with  these  rocks  brings  the  question  of 
the  origin  of  the  latter  into  direct  economic  importance ;  for  the  dis- 
tribution of  these  ores  is  fundamentall)?  dependent  upon  this  question. 
Exploration  for,  or  development  of  such  ore  bodies  based  upon  wrong 
theory  must  invariably  lead  to  proGtless  expenditure. 

in  connection  with  this,  as  well  as  other  work  in  south-eastern  Mis- 
souri the  Survey  is  indebted  for  assistance,  guidance  and  cordial  recep- 
tion to  many  citizens  and  especially  to  Prof.  Wm.  B.  Potter,  engineer 
of  the  Iron  Mountain  Company,  to  Mr.  Grain,  superintendent  a<  Pilot 
Knob,  to  Mr.  Thos.  Beard,  Dr.  T.  R.  Goulding  and  Mr.  Richard  Payne 

of  1  ronton. 

Arthur  Winslow, 

State  geologist. 

-  Report  on  the  Irou  Ores  and  Coal  Fields  of  Missouri.  By  Raphael  Pum- 
pelly, State  Geologist,  1873;  pp.  3  to  28. 


THE  AGE  AND   ORIGIN  OF  THE   CRYSTAL- 

LINE  ROCKS  OF  MISSOURI. 


BY  ERASMUS    HA  WORTH 


INTRODUCTION. 

The  following  paper  embodies  the  more  important  results  ob- 
tained from  a  somewhat  extended  examination  of  the  crystalline  scope  of  work, 
rocks  in  the  vicinity  of  Pilot  Knob.  Field  work  and  laboratory 
examination  with  the  microscope  and  otherwise  were  alternated 
so  that  they  mutually  supplemented  each  other.  The  conclu- 
sions drawn  are  somewhat  at  variance  with  those  published  by  conclusions, 
others  who  have  worked  in  the  same  fields,  in  that  all  of  the 
porphyries  as  well  as  the  granites  are  held  to  be  ancient  erup- 
tives,  rather  than  metamorphosed  sediments. 

I  acknowledge  with  gratitude  the  kindness  of  the  State  geolo- 
gist, Mr.  Arthur  Winslow,  and  others  for  suggestions  regarding 
the  arrangement  and  the  subject-matter  of   the  paper  ;  of  Mr.  Acknowiedg- 
Merrian,  of  Madison,  Wisconsin,  for  the  preparation  of   photo-    "*®'*^ 
micrographs;  and  of  Mr.  G.  E.  Ladd,  of  the  State  Survey,  for 
*photographs  taken  in  the  field. 


THE  AGE  OF  THE  CRYSTALLINE  ROCKS. 

All  geol<»gists-,  so  far  as   the   writer  is  informed,  who  have 
studied  the  crystalline  rocks  of  Missouri,  agree  in  pronouncing  Age  accepted  as 

ArcuSDan. 

them  Archaean  in  age.  The  publications  on  this  subject  are  so 
numerous  that  it  is  not  thought  necessary  now  to  give  exact 
references  to  them.  The  facts  heretofore  adduced  in  support  of 
this  are,  in  brief,  the  superposition    of  the  stratified  Lower  Silu-' 
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riun  rocks,  and  the  evidences  of  extensive  erosion  of  the  crys- 
talline rocks  before  the  deposition  of  these  strata.  The  evidence 
gathered  by  the  present  State  Geological  SuiTey  agrees  substan- 

^conflrae^J!^       tially  with  that   of    former    publications,  and    the   question  is 

again  considered  here  largely  for  the  sake  of  completeness,  but 
also  for  the  purpose  of  presenting  some  additional  results  of 
observation.  These  additional  results  may  be  included  under 
the  two  following  heads  : 

(1.)  Absence  of  contact  metamorphism  in  the  surrounding 
Palceozoic  rocks.  The  result  of  such  action  would  undoubtedly 
be  pronounced  if,  over  so  large  an  sirea,  massive  rocks  had  been 

No  contact  erupted  through  the  stratified  ones.     Not  a  single  example  of 

exWbTte^^**™  any  thing  which  could  at  all  be  taken  for  contact  metamorphism 

has  been  found  anywhere  within  the  area  of  the  crystalline  rocks, 
although  the  overlying  stratified  rocks  are  to  be  found  in  nearly 
every  vallev.  When  we  consider  that  this  area  is  several  hun- 
dred  square  miles  in  extent  this  evidence  becomes  very  strong. 

(2.)  Inclusion  of  numerous  fragments  of  crystalline  rocks 
almost  everywhere  in  both  sandstone  and  limestone.  Such  frag- 
ments have  been  seen  varying  in  size  from  almost  microscopical 

Fragments  of       dimensions  to  two   or   more  feet   in   diameter.     Fragments    of 
in^lediimmtary^  porphyry  are  the  more  abundant,  but   those  of   granite  are  also 

known.  This  is  the  strongest  proof  adducible  that  the  massive 
rocks  are  older  than  the  stratified  ones,  for  it  is  evidently  impos- 
sible for  these  fragments  of  crystalline  rocks  to  occur  in  the 
stratified  rocks  without  having  had  an  existence  previous  to  the 
formation  of  the  latter. 

The  localities  where  such  occurrences  can  be  found  are  nu- 
merous. Only  a  few  of  the  more  important  ones  will  be  men- 
tioned. In  section  1,  township  33  N.  4  E.,  just  west  of  the 
line  between  Iron  and  Madison  counties,  a  ravine  enters  Stout's 

Occurrences  of     ^^'^^^^  froui  thc  south.     The  crcck  valley  is  nearly  a  quarter  of  a 
inenuf^  ^^**     "^^^^*  widc  ou  thc  south,  and  is  so  covered  with  soil  that  the  rock 

formation  cannot  be  seen.  Farther  up  this  ravine  high  por- 
phyry hills  form  the  walls  on  both  sides  of  a  narrow  belt  of 
stratified  limestones  and  sandstone  in  the  valley.  On  the  west 
bank,  in  the  limestone,  is  a  large  boulder  of  porphyry  no  less 
than  eighteen  inches    in    diameter.     Farther  up,  in    the    sand- 
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slone,  on  the  east  hank,  are  several  fragments  of  porphyry,  one 

of  which  is  fully  twenty-four  inches  in  diameter.     A  macroscopi-  occnrrences  of  in- 

,  ,  clnded  f  ragmen  Is. 

cal  and  microscopical  examination  of  these  boulders  show  them 

to  be  practically  of  the  same  material  as  the  porphyry  in  the  hills 

on  either  side  of  the  ravine.     As  they  are  not  water-worn  it  is 

quite  evident  that  they  simply  rolled  down  the  hill-sides  during 

the  formation  of  the  fragmental  rocks,  became  imbedded  in  the 

strata,  and  afterwards  were  exposed  by  the  erosion  of  the  ravine.^ 

In   section    35  of   this  same  township  a  branch  flowing  west  is 

lined  with  limestone.    Just  below  where  the  county  road  crosses  it, 

in  the  south-west  corner  of  the  section,  the  limestone  in  the  bed  of 

the  creek  resembles  more  a  conglomerate   than  a  limestone,  on 

account  of  the  great   number  of  porphyry  pebbles  it  contains. 

In  section  3   of  the   same  township,  about  two  hundred   yards  ai  Hatchings 

south-east  of  Mr.  Hutchins'  house,  the  road  to  the  Silver  Mines 

crosses  a  little  branch  coming  from  the  south-west  which  is  lined 

with  limestone.     On  the  east  of  the  crossing  are  high  porphyry 

hills.     The  limestone  at  this  place  is  filled  with   fragments  of 

porphyry.     About  one  hundred  yards  to  the  west  Mr.    Hutchins 

dug  a  well  which  penetrated  the  limestone  fifteen  feet  or  more. 

Scarcely  a  rock  could    be  found  thrown  out  in  digging  that  did 

not  have  numerous  fragments  of  porphyry  in  it.     At  his    house 

is  a  well  over  two  hundred  feet  deep  bored  with  a  diamond  drill 

throu<jh  limestone.     The  cores  of  this  well  for  the  last  fiftv  feet 

or  more  show  numerous  fragments  of  porphyry.     The  St.  Louis 

Ore  and  Steel  Co.,  in  prospecting  in  the  vicinity  of  Pilot  Knob,  ^ipnotKnoi,, 

have  used  the  diamond  drill    quite    extensively.     All    of   their 

borings  in  the  valleys  passed  through  limestone  before  entering 

the  porphyry,  and  in  every  case  porphyry  fragments  were  found 

in  great  abundance  in  the  lower  portions  of  the  limestone. 

Further  illustrations  are  harilly  necessary,  for  similar  exam- 
ples are  so  numerous  that  even  the  casual  observer  may  recog- 
nizv.'  them  throu 'hout  the  country. 

^  These  particular  boulders  were  examiued  in  1888  and  may  liave  fallen 
from  their  resting-places  by  this  time. 
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THE  ORIGIN  OF  THE  CRYSTALLINE  ROCKS. 

All  publications  on  the  subject  of  the  origin  of  the  crystalline 

rocks  of  Missouri  are  based  on  the  assumption  that  they  are,  at 

Sedimentary        least  in  part,  highly  metamorphosed  sedimentary  deposits.     This 

origin  previously   .,        ,       *  1-    ^  *       ..  i        i  .u    ^     u      t  j 

held.  idea  has  even  crept  into  our  text-liook-*,  so  that  short  descriptions 

of  Pilot  Knob  and  Iron  mountain,  found  here  and  there,  univer- 
sally assume  that  these  hills  are  composed  of  metamorphosed 
clastic  rocks.  When  this  country  was  first  visited  by  the  writer, 
in  the  summer  of  1886,  he  was  well  prepared  to  accept  this 
view.  Field  work  had  not  progressed  very  far,  however,  until 
serious  doubts  arose,  for  many  points  were  noted  indicating  that 

Evidence  now  In- all  of  these  rocks  Were  eruptive  in  origin,  rather  than  sediment- 

dlcatee  an  erup-  t-*    •  i  •      /«  j»    .  i  •        •  .  •  i  i    ^     -i 

tive  origin.  ary.    iiiVidence  in  favor  of  this  view  continuously  accumulated  as^ 

the  work  advanced,  unlil  at  present  it  seems  advisiible  to  place 
on  record  some  of  the  more  important  facts  bearing  on  the 
question.* 

It  may  be  stated  in  the  beginning  that  the  presumption  is  io 
favor  of  these  rocks  being  eruptives,  because  it  is  becoming 
generally  recognized  that  the  felsites,  and   quartz  and  feldspar 

Presumption        porphvrics  of  various  sjrados,  and  a  large  ])()rtion  of   the  granite 

favors  an  eruptive     ,,  "       ^,  ,  ,  "^  ^.  i  rni  i.  •       •..         ir 

origin.  all  over  the   world  are  eruptive  rocks.     Ihe  great    majont}'^  of 

field  geologists  also  treat  them  in  the  same  way.  It  is  believed 
that  this  is  true  with  scarcely  an  exception,  not  only  of  Ameri- 
can geologist:^,  but  also  of  the  English  and  other  Europeans.  In 
TealTs  work  on  '*  British  Petrography'*  the  assumption  is  made 
throughout  the  whole   discussion  of  the  felsites  and   porphyries 

Engiifch  views,      that  they  are  of  eruptive   origin.     On  page  291  we  find  the  fol 

lowing:    '*  Many  of  the  felsites  have  been  shown  by  Rutley  and 

*  The  Geological  Survey  of  Missouri  now  has  iu  its  possession  a  complete 
sot  of  liand  specimens,  gathered  with  great  care,  from  an  area  of  considerably 
more  than  two  hundred  square  miles,  and  maps  and  notes  giving  detailed 
descriptions  of  the  rocks  as  they  occur  in  tlie  Held.  In  addition  to  this,  differ- 
ent  members  of  the  Survey  have  made  excursions  in  many  directions  away 
from  this  area,  gathering  specimens  and  making  notes,  so  that  the  material 
studied  really  represents  a  much  larger  area. 
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Boiiney  to  be  devitrified  obsidians  and  pitch  stones.     Such  fel- 

sites  represent  the  glassy  lavas  of  the  earlier  geological  periods.'*  Foreign  viewsoa 

Rosenbusch's   whole  treatment  of   these  rocks   in  his  **  Mikro-porph^es? 

Bcopische  Physiographic  der  Massigen  Gesteine  *'  is  based  on  the 

supposition  that  they  are  eriiptives,     Foiique  and  L^vy  treat  the 

subject  similarly  in  their  work  of  1879. 

America  has  a  grc»at  corps  of  active  and  able  workers  almost 
all  of  whom  have  come  in  contact  with  diflferent  felsites  and  por- 
phyries similar  to  those  of  Missouri.  Emmons  and  Cross  liave 
described  those  from  around  Leadville  as  eruptives.^  Hague  American  vicwew 
h:is  described  the  porphyries  of  the  Eureka  District  as  erup- 
tives;*  Irving  has  described  those  from  the  Lake  Superior  dis- 
trict as  eruptives  ;  ^  Diller^  and  Crosby^  have  described  those 
from  near  Boston  as  eru'ptives;  Kloss  describes  porphyries  from 
Taylor  Falls,  Minnesota,  as  eruptives.^® 

This  list  might  be  extended  until  it  would  include  references 
to  nearly  all  the  felsites  and  porphyries  of  America,  but  it  seems 
unnecessary  to  mention  more. 

It  is  thought  best  to  divide  the  discussion  of  this  subject  into 
two  parts,  one  of  which  deals  with  those  phenomena  and  prop- 
erties of  the  rocks  that  can  readily  be  seen  in  the  field  ;  the  other 
of  which  treats  of  properties  that  can  be  seen  only  by  minute  order  of  discu*- 
examination,  often  with  the  microscope.  Only  a  small  propor- ****'** 
tion  of  those  interested  are  so  situated  that  they  can  make  this 
latter  examination.  Therefore,  at  the  expense  somewhat  of  the 
logical  arrangement  of  the  subject-matter,  the  following  outline 
will  be  followed. 

A.     Field  Evidence  of  the  EauprrvE  Origin. 
(1).  Absence  of  True  Bedding. 

(2).  Flow  Structure,  Banded  Structure,  and  Lithophysae. 
(3).  Breccia. 

»  Second  Annual  Rep.  Director  U.  S.  G.  S.,  p.  221. 

•  Third  Annual  Rep.  Director  U.  S.  G.  S.,  p.  273. 

^  Copper-bearing  Roclcs  of  Lake  Superior,  p.  91.     See  also  pi.  12  and  13. 

•  Bui.  Mu8.  Corap.  Zool.  Harvard  College,  Vol.  7,  p.  168. 

'  Crosby  at  first  held  that  the  felsites  near  Boston  were  clastic,  but  later 
he  entirely  changed  his  views  and  now  teaches  that  they  are  eraptives.  Phys. 
Hist,  of  Boston  Basin,  p.  3  et  aeq. 

^^  Tenth  Annual  Rep.  Minn.  State  Geolop;ist,  p.  188.     See  foot  note. 
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(4).  Scoria  and  Amjgdaloids. 

(5).  Tuff. 

(6).  Absence  of  Gradations  of  Crystalline  into  Noncrystalline 
Rocks. 
B.     Petbographic  Evidence  of  the  Eruptive  Okigin. 

(1).  Texture   of  the   Ground   Mass  in  the  Porphyries,  and 
Breccias. 

(2).  Flow  Structure  in  the  Porphyries  and  Breccias. 

(3).  Broken   Crystals   due   to  Flowage    of    Lava    after   the 
Cr3'stals  were  formed. 

(4).  Magma  tic  Corrosion  of  Porphyritic  Crystals  and  of  Frag- 
ments in  the  Breccia. 

(5).  Amygdaloids. 

(6.)  Absence  of  Metaraorphic  Minerals. 


A.    FIELD  EVIDENCE   OF   THE   ERUPTIVE   ORIGIN  OF  THE 

CRYSTALLINE   ROCKS. 

1.    ABSENCE  OF  TRUE  BEDDING. 

The  porphyries  and  felsites  of  Missouri  occur  in  a  succession 

of   j<teep,    rugged    hills   entirely   composed   of   massive  rocks. 

„„,  .    .    „ Usually  about  two-thirds  the  way  up  the  hill-side  there  is  an  al- 

ForpnyrioB  occur  •^  j       i 

massive  iii  hills,  nj^jgt  prcclpitous  Wall,  tibove  which  the  inclination  is  not  so  steep, 

and  below  which  the  hill-side  is  covered  with  anovular  rock  fra«r- 
nients,  from  the  bluff  above,  to  such  an  extent  at  times  that 
grass  can  scarcely  grow.  The  structure  of  the  rock  is  almost 
everywhere  decidedly  massive. 

The  porphyries  are  always  greatly  fissured,  most  frequently  in 
vertical  and  horizontal  directions,  but  occasionally  in  every 
direction.  Sometimes  these  fissures  are  nearly  parallel,  in  other 
places  they  cut   each  other  at  all  angles.     On  the  right  bank  of 

?n  porph^yry.^^    the  Little  St.  Fraucois  river,  about  three-fourths  of  a  mile  above 

its  mouth,  is  a  bluff  of  porphyry  nearly  a  hundred  feet  high 
traversed  by  numerous  vertical  tissures,  many  of  which  not  more 
than  twelve  iuchcs  apart  can  be  traced  from  the  top  to  the  bot- 
tom of  the  bluff.  At  one  i)lace,  on  the  top  of  theblutf,  a  column 
of  porphyry  about  twenty-five  feet  high  is  left  stan«ling  while  a 
similar  column  has  fallen  by  its  side,  but  is  still  undecomposed. 
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Plate  I,  from  a  photograph,  shows  this  bluff  and  column.  It 
illustrates  well  the  results  produced  by  the  vertical  fissures,  and 
exhibits  a  structure  which  does  not  differ  very  materially  from 
the  basaltic  columns  so  well  known  in  other  parts  of  the  world .  ^^^^^jJJ^g^jy^^** 
Similarly  in  nearly  all  of  the  other  porphyry  hills  we  see  the 
same  conditions  only  at  times  less  perfectly  and  less  extensively 
developed ;  great  exposures  of  massive  porphyries  with  no  in- 
dications of  true  bedding.  Occasionally  the  horizontal  fissures 
predominate  and  give  the  rocks  an  appearance  which  might  be 
mistaken  for  bedding  structure  if  only  a  small  area  were 
studied.  But  such  places  are  very  few  and  are  readily  under- 
stood if  careful  examinations  are  made. 


The  Phenomena  of  Pilot  Knob. 

The  rocks  and  associated  ore  of  Pilot  Knob  perhaps  have  been 
most  frequently  referred  to  as  presenting  evidence  of  a  stratified 
condition  and  they  therefore  deserve  special  attention  here.  It 
is,  first,  important  that  the  reader  should  fully  understand  just 
what  the  conditions  are  at  this  place.  Imagine  a  steep,  conical  pno^  kq^i,  a 
hill  rising  more  than  650  feet  above  the  valley,  a  hill  which  SSiSVimeSloiie 
stands  out  entirely  alone  excepting  that  a  neck  of  ground  on  the  ^*"®*** 
east  about  300  feet  high  connects  it  with  other  hills  to  the  east. 
This  i3  Pilot  Knob.  To  the  north,  across  a  very  narrow  ravine, 
is  Buzzard  mountain.  A  limestone  covered  valley  lies  to  the 
north-east.  On  the  east  and  south-east  are  porphyry  hills  the 
rocks  of  which  do  not  differ  in  any  essential  particular  from  those 
on  the  north  side  of  Pilot  Knob.  A  limestone  covered  valley 
touches  the  Knob  on  the  south,  west  and  north-west ;  on  the 
south-west  side  of  this  valley  is  Shepherd  mountain,  and  Cedar 
hill  is  on  the  north-west.    Imagine,  further,  a  plane  inclined  about  ^ 

'^  *  Ore  bed  Is  an 

thirteen  ^^  degrees  to  the  south  south-west  passing  through  this    inclined  plane, 
hill,  about  150  feet  below  its  summit,  and  you  have  the  approxi- 
mate location  of  the  ore  bed. 

Fig.  1  shows  Pilot  Knob  from  u  point  to  the  west  with  the 
vertical  wall  on  the  north,  the  locations  of  the  three  tunnels, 

11  Pumpelly.     Mo.  Rep.  1872.     I,  p.  13. 
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No8.  1,  2  and  3,  the  Simp^n  ebaft,  S,  the  approximate  locatioo 
»nd  inclination  of  the  ore  bed,  O  —  O,  and  t^everal  places  on  the 
hill-side,  M,  where  iiiasnive  rocks  are  exposed. 


Pia.  I,  Skstch  of  Pilot  Knob  gbowlng  t> 


The  coiniiioii  explanation  given  i^  that  the  hill  is  coinpOi^ed  of 
highly  metamorphosed  strata  which  have  been  faulted,  the  line 

,«of  fault  trending  nearly  east  and  west,  with  the  south  wall  lifted 
enough  to  tilt  the  ore  bed  into  its  present  position.  When 
mining  lirst  began  the  ore  bed  actually  projected  to  the  north 
beyond  the  hill,  on  account  of  its  resisting  decay  more  than  the 
rocks  above  and  below  it.  The  operators  first  cut  away  this 
projecting  ore;  then  they  followed  it  downwiirda  into  the  hill, 
stripping  the  rocks  friiin  above  as  they  went  until  they  produced 
a  high  verticid  face.     Down  the  hill  a  short  distunce  to  the  south- 

,9  west  tiiey  next  drove  a  horizontal  tunnel  to  the  east.  This  is 
called  Tunnel  No.  1.  Still  farther  down  the  liill  in  the  same 
direction  they  drove  Tunnel  Xo.  2  directly  east.  After  this  they 
went  down  and  around  a  little  to  the  south-east,  just  at  the  head 
of  a  little  ravine  running  south-westwards  and  drove  Tunnel  No, 
3  to  the  north-east.  They  then  went  further  around  to  the  south- 
oast,  lo  a  point  nearly  south  of  the  summit,  and  sank  &  shaft 
known  as  the  Simpson  shaft.  A  little  farther  down  the  hill,  to 
the  south-west,  another  shaft,  known  as  the  air  shaft,  was  sunk. 
The  different  tunnels  were  carried  through  the  hill  to  the  east 
side,  and  galleries  were  carried  north  and  south  connecting  the 
tunnels  and  the  shaft,  and  also  reaching  the  open  cut  mining  on 
the  north.     After  all  tliis  was  done  the  pillars  were  drawn,  be- 
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ginning  on  the  east.  This  allowed  the  hanging  wall  to  fall 
and  thus  excellent  outside  exposures  of  vertical  sections  were 
made.  This  proceeded  to  such  an  extent  on  the  east,  north 
and  west,  that  Tunnel  No.  1  was  finally  completely  exposed, 
and  No.  2  was  partially  so  on  the  west.     In  this  way  a  verti-Longvenicaiex- 

I  ii.1  T/.  rr\  iikTrk  i  Dosure  abovc 

cai  wall  has  been  formed  extendm«:  from  lunnel  No.  2  around  Tunnel 2. 
to    the    north   and    east    forming    approximately,    an    arc    of 
:i    circle    about    150°   in    extent.       On    the    south    hill-side   are 
numerous    large    boulders    that    have    fallen    from    the    sum- 
mit.    The  surface  is  otherwise  so  completely  covered  with  the 
soil    and    small  rock   fragments  that  few  exposures  of  the  solid 
rock  can  be  found.     Such  exposures,  however,  are  very  promi- 
nent at  the  air  shaft,  the  Simpson  shaft,  and  immediately  above  Exposures  8carce 
the  mouth  of  Tunnel  No.  3.     In  this  last  place  the  porphyry  suic. 
is  badly  decomposed,  but  the  original  structure  with  the  vertical 
fissures  can  be  readily  seen.     A  photograph  was  taken  here,  but 
the  structure  was  not  brought  out  sufficiently  to  warrant  its  re- 
pr«)duction.     On   the    north    hill-side    rock  exposures  are  much 
more  abundant.     Near  the    summit  the  so-cuUed  '*  foot  wall  " 
is  exposed.     Theuce  at  numerous  places  down  the  north  side  of 
the  hill,  large  and  small  ledges  are  frequently  found,  some  of 
which  are  fifteen  feet  high.     Within  about  150  feet  of  the  base 
of  the  hill  at  a  point,  G,  nearly  east  of  the  company's  office,  a  Kxpo^uree  near 
small  vein   of  the  ore  has  been  followed  fifty  feet  or  more  into    <>'''*<^- 
the  hill-side,  giving  excellent  exposures. 

A  careful  examination  shows  that  there  is  no  essential  differ- 
ence between  the  rocks  at  the  different  exposures  on  the  north  Differences  in  ox- 
side  of  the  hill,  below  the  ore  bed,  with  the  exception  perhaps  of   p®*"^®** 
those  on  the  north-east  side,  just  above  the  lowest  tramway  which 
at  present   passes  around   the  hill  to  the  east.     This  particular 
rock  strongly  resembles  devitrified  pearlite.     It   has  every  ap- ^JjJ^*^**<^^  p®*'- 
pearance  of    having  been  a  glass  which,  at  present,  is  wholly 
devitrified.     On  weathered  surfaces  it  has  a  rough  appearance 
as  though  it  had  a  great  many  little  spheres  through  it  which  re- 
sisted decay  more   than  the  other  portions  of  the  rock.^^     The 

"  Twelve  miles  or  more  to  the  west,  on  the  west  bank  of  the  east  fork  of 
Black  river,  in  township  84  N.  2  E.,  section  16,  N.  W.  quarter,  is  another  rock 
very  like  this  one. 
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other  rocks  on  the  north  side  of  the  hill  mav  be  described  as  com- 

pjict,  reddish  brown  porphyries  which  in  places  are  decidedly 

brecciat^d,  and  which  have  but  few  porphyritic  quartz  or  feldspar 

Fragments   an dcrystals.     The  fras^nients  in  the  breccia  are  essentially  of  the 

cement  of  brec-  . 

cia  are  similar,  game  material  as  the  matrix,  differing  only  by  slight  variations 

in  color.  The  rocks  exposed  at  the  two  shafts  on  the  south  are 
almost  identical  with  those  on  the  north.  This  is  a  very  impor- 
tant point,  and  is  contrary  to  statements  often  made.  The  im- 
portance of  this  seemed  so  great  that  the  fact  was  verified  in 
different  ways.  Hand  specimens  taken  from  the  different  places 
could  not  be  distinguished  by  those  competent  to  judge  and  who 
were  familiar  with  Pilot  Knob,  nor  could  any  difference  be 
pointed  out  when  the  rocks  were  examined  on  the  ground. 

The  hanging  wall  of  the  ore  bed  is  the  part  so  generally  called 

stratified*     It  is  very  ferruginous  breccia  which  has  always  been 

^^fo^'lP^^y  •    called  a  conglomerate.     It  has  iron  oxide  scattered  throujich  it  in 

ivrrannoas  c  o 

breccia.  varying  amounts,  sometimes  to  such  an  extent  that  an   expert  is 

required  to  distinguish  between  it  and  the  ore.  Even  then  the 
distinction  cannot  always  be  made,  for  much  that  was  formerly 
called  "  rock,"  and  thrown  away,  is  now  being  worked  over  and 
sent  into  the  market.  The  fragments  in  the  breccia,  or  con- 
glomerate, vary  from  a  very  small  size  to  more  thansixinches  in 

Hn-cciaffaKinents^ii^ni^^ter.  They  are  universally  of  porphyry  or  of  felsite. 
.ireporp  yry.     Qfj^^j^  thev  arc  SO  bleacHod  by  decay  that  they  are  easily  mistaken 

for  quartz  or  chert,  but  a  careful  mi('roscopic  examination  shows 
that  they  are  porphyry.  The  rocks  exposed  at  the  shafts  and 
just  above  the  mouth  of  Tunnel  No.  3  show  no  indications  what- 
soever of  stratification  althoufi^h  they  are  parts  of    the  hanorinsf 

Kxnosuros  at      Wall.     BcloNv  the  air  shaft  no  rock  exposures  can  be  found.     The 

HhaftH      and  ^_  \     -kt  c\  -x   e\    •  'iiii 

Tunnel  No.  3.     supfacc  bctwecn    iunnelsJNos.  2  and  o  is  strewn  with  boulders 

from  the  summit ,  so  that  no  rocks  are  exposed  until  we  come  to  the 
entrance  to  No.  2.  As  we  now  see  it  an  open  cut  is  here  driven  to 
the  east  througha  ledge  exposing  a  wall  in  some  places  30  feet  high. 
About  75  feet  to  the  east  from  the  mouth  of  this  cut  is  an  open 
space  about  the  same  distance  across.  From  the  eastern  wall 
surrounding  this  space  one  opening  leads  to  the  south-east,  under 
Kxposurcsat        the  haiifjint^:  wall,  and  immediately  slopes  downwards  at  an  angle 

1  llDDCl  No.  a.  ^       O  '  *}  \.  o 

of   nearly  thirty  degrees,    and  ultimately  connects  with  Tunnel 
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No.  3;  another  extends  upwards  to  the  north-east,  to  Tunnel 
No.  1.  We  have  here  nearly  300  feet  of  vertical  wall  exposed 
which  In  some   places  is  75  feet   or  more  high.     Numerous  fis- JJ©  true  etratmoa- 

*  °  tlon  apparent. 

sures  are  seen  in  it,  but  nothing  approaching  stratification  in 
appearance.  As  one  faces  the  east  wall  of  the  open  space  lie 
can  trace  the  ore  bed  with  the  so-called '*  slate  "  ^*  above  for 
about  100  feet. 

Towards  the  north  end  of  this  space,  however,  the  ore  bed  is 
found  both  above  and  below  the  slate,  with  the  best  grade  of  ore 
above.  At  the  south  end  the  ore  bed  again  drops  suddenly  sev- 
eral feet.  It  will  thu8  be  seen  that  the  ore  body  is  by  no  means 
easily  followed.    An  attempt  was  made  in  vain  to  make  it  conform 

to  a  stratum  in  stratified  rocks.     If  this  ore  body  represent  a  q^^  ^od  not  a 
stratum  it  should  be  found  in  the  walls  of  the  cut  to  the  west   *'"'"°*- 
of  the  open  space.     The  cut  enters  this  space  at  the  south-west 
corner,  so  that  the  unbroken  wall  may  be  followed  from  the  east 
side  around  to  the  wall  on  the  south  side  of  the  cut.     Large 
pillars  of  No.  1  ore  are  standing  in  the  wall  at  the  east  side  of 
the  opening,  but  thence,  westward,  the  ore  gradually  changes  into 
the  ferriferous  porphyry  wall,  or  to  use  a  local  expression  as  ap- 
plied to  the  conditions  represented  here  it  gradually  **  leans  out."  %®of%?7.*°^ 
If  the  ore'bed  at  the  east  side  of  the  opening  is  a  stratum  this 
wall  rock  is  a  part  of  the  same  stratum.     In  the  same  way  the 
ore  passes  into  porphyry  in  other  portions  of  the  mine. 

Fig.  2  is  an  exact  copy  of  the  location  andextent  of  the  ore  bi-d 
as  shown  on  the  working  map  kept  by  the  company  and  kindly 
loaned  me  by  the  superintendent,  Mr  Grain.  It  shows  that  the  ore 
does  not  reach  the  west  side  of  the  hill  below  Tunnel  No.  1,  but 
gradually  **  leans  out"  to  the  south-west  and  south.  Some  distance 
above  the  Simpson  shaft  it  becomes  very  narrow,  orstandson  edge,  ''^ '»  mustrated 
as  Mr.  Grain  expressed  it.  Below  this  it  widens  a  little  for  a  short 
distance,  and  then  becomes  obliterated.  It  must  be  understood 
that  the  ore  bed  does  not  become  thinner  until  it  disappears,  as 
coal  seams  to  at  times,  but  that  it  gradually  changes  into  porphy- 
ry as  has  already  been  described  when  speaking  of  Tunnel  No.  2. 

1'  This  slate  resembles  a  decomposition  product  of  the  porphyry,  carried  to 
it8  present  position  by  infiltrating  waters.    It  is  by  no  means  a  bed  of  shale. 
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Fia.  S.  A  skvlch  map  showinf;  itae  uutli 
KDOb.   ThlB  are  lic<l  reacbes  ibc  si 
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It  is  a  remarkable  fact  that,  iq  the  great  exposure  of  vertical 
wall  at  Tunnel  No.  2,  the  horizontal  fissures  are  very  few  com- 
pared with  those  nearly  vertical.  The  suggestion  has  been 
offered  that  the  vertical  fissures  did  represent  bedding  seams  and 
that  the  strata  were  inclined  at  very  high  angles.  But  this  is  vertical  nesoreB 
contrary  to  any  view  heretofore  advocated  and  is  contrary  to  SSSStag^piiiSeJ?* 
the  idea  that  the  ore  bed  is  in  the  plane  of  stratification  and  that 
it  represents  a  stratum  itself;  further,  if  this  were  true,  there 
would  be  strata  dipping  to  the  south  from  70°  to  80°,  and  others 
within  a  few  feet  dipping  to  the  north  at  about  the  same 
angle. 

Passing  north  to  Tunnel  No.  1,  the  wall  rocks  are  massive  in 
appearance  with  many  more  fissures  approaching  the  vertical 
than  any  other  direction  and  often  extending  from  top  to  bot- 
tom of  the  wall.  Farther  east  we  find  that  the  same  conditions 
obtain.  The  vertical  wall  is  here  fully  100  feet  high.  When  Tanneii. 
the  pillars  were  drawn  immense  masses  of  the  hanging  wall  fell 
and  broke  into  blocks  some  of  which  must  weigh  hundreds  of 
tons.  The  vertical  fissures  determined  largely  the  outlines  of 
the  blocks.  We  find  the  latter  generally  long  and  slender  verti- 
CJilly,  some  of  them  similar  to  the  porphyry  needles  shown  in 
Plate  I.  Fig.  I  of  Plate  II  shows  the  result  of  this  fissuring  at 
and  near  the  summit  as  well  as  the  massive  nature  of  the  rock 
with  its  fissures. 

Passing  farther  to  the  east  we  find  the  appearance  wholly 
changed.  Here  there  is  strong  indication  of  stratification,  the 
dip  being  to  the  south-east  at  an  angle  about  the  same  as  the  slope 
of  the  hill.  Fig.  2  of  Plate  II  shows  the  general  appearance  on  pseadc bedding 
the  north-east  side  of  the  hill.  Thence  southeastwards,  so  far  as 
the  works  are  opened,  the  same  condition  exists,  and  were  one's 
study  confined  only  to  the  north-east  side  of  the  hill,  he  would 
certainly  think  the  rocks  truly  stratified.  But  why  does  the 
same  structure  not  extend  through  to  the  west  side?  One  can 
scarcely  conceive  of  metamorphic  action  being  sufiSciently  great 
to  entirely  obliterate  all  indications  of  bedding  in  the  whole  base 
of  Pilot  Knob  to  within  150  feet  of  the  summit,  and  in  the  Cannot  be  tme 
western  half  of  the  summit  also,  without  afi'ecting  strongly  the 
bedding  lines  in  the  east  half  of  the  summit  as  well.     But  this 
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is  what  we  are  called  on  to  believe  if  we  accept  the  theory  of  the 
clastic  or  fragmental  origin  of  the  rocks  of  Pilot  Knob. 

In  relation  to  the  supposed' existence  of  a  fault  referred  to  on 
p.  18,  if  such  exist,  then  it  must  certainly  extend  both  east  and 
west  of  the  Knob.     But  no  one  has  ever  been  able  to  find  it, 
although  careful  search  has  been  made.^*     Further,  the  north 
wall  of  the  fault,  in  this  case,  must  also  contain  the  ore  bed. 
Careful  search  with  the  diamond  drill  shows  that  the  ore  bed  does 
'^p"ro^aue.*°''      "^^^  ^^'^t  to  the  north  within  a  depth  of  500  feet  below  the  sur- 
face of  the  porphyry  which  underlies  the  limestone  in  the  valley. 
This  surface  level  is  at  least  700  feet  below  the  ore  bed  in  the 
Knob,  the  limestone  covering  being  200  feet  or  more.     There- 
fore, if  a  fault  exist,  it  represents  a  vertical  displacement  of  not 
less  than  1,200  feet.     We  are  consequently  called  upon  to  believe 
that  a  fault  exists  here,  certainly  not  over  one  mile  in  horieontal 
extent,  which  caused  a  vertical  displacement  of  fully  1,200  feet; 
a  most  unparalleled  condition. 

Evidences  of  stratification  exist,  however,  at  other  places  than 

Appareni  stratifl.  P'l^t  Knob,  which  dcscrvc  consideration  here.     Thus,  in  section 

MangeneAe^'    19$  township  33  N.  4  E.,  at  and  near  the  old   manganese    mines 

™  °***  there  is  some  approach  to  an  appearance   of  stratification.     Mr. 

W.  W.  Heywoods'  house  stands  on  a  little  hill  east  of  the  road, 
near  the  center  of  the  section.  In  digging  his  cellar  he  came 
upon  a  blueish  grey  rock  in  smooth  thin  layers  which  seemed  to 
be  perfectly  stratified.  A  careful  examination  of  this  leads  to 
the  conclusion  that  it  is  a  volcanic  tuff,  and,  as  such,  would 
properly  be  stratified. 

In  the  immediate  vicinity  of  the  manganese  mines  the  surface 
rocks  in  places  seem  to  be  in  nearly  horizontal  layers.  In  every 
instance  where  a  shaft  has  been  sunk  these  surface  strata 
gradually  merge  into  massive  rock  of  the  same  nature,  with  well 
marked  vertical  fissures,  some  of  which  are  suflBciently  plain  to 
be  followed  in  sinking  the  shaft.  The  same  conditions  have  been 
™J  P'^^}^*^^^  **»«  exposed  by  the  trenches  cut  in  the  hill-sides  here.  The  most 
weathering.       reasonable  explanation  is  that  the  layers  are  produced  by  weather- 

^*  The  statement  that  the  south  part  of  Cedar  hiU  is  of  the  same  formation  as 
Pilot  Knob  rests  wholly  on  lithological  similarity.  There  is  no  stratlgraphic 
evidence  whatsoever  in  support  of  it. 
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ing.  Good  illustrations  of  such  a  process  of  weathering  are  to 
be  seen  just  across  this  same  hill  to  the  north  in  a  ravine. 
Boulders  which  are  lying  entirely  loose  in  this  ravine  are  parting 
into  layers  on  the  decayed  surface,  while  within  they  are  per- 
fectly massive. 

In  general,  then,  it  may  be  said  that  only  two  or  three  places 
are  known  in  the  whole  area  studied  at  which  the  rock  structure 
at  all  approaches  bedding,  and  at  each  of  these  the  conditions 
can  readily  be  explained  in  other  ways.     Not  a  single  instance  is 

i_  •  !•!  I'a^i  1.  \^i      ^'     J.  Evidences    of 

known  m  which  any  geologist  has  ever  been  able  to  trace  a  stratification 
stratum  from  one  side  of  a  hill  through  to  the  other,  much  less 
from  one  hill  across  the  valley  to  its  neighbor.  Neither  can  we 
find  differences  in  the  composition  of  the  rock  mass  so  distributed 
and  of  such  a  character  as  to  indicate  the  difference  accompany- 
ing stratification.  Hill^  600  feet  high  are  the  same  from  top  to 
bottom.  Hills  ten,  twenty,  thirty,  or  forty  miles  apai't  are  the 
same  practically,  varying  only  in  the  degree  of  crystallization. 

2.  FLOW  STRUCTURE,  BANDED  STRUCTURE,  AND  LITHOPHTS^. 

The  term  **flow  structure"  is  used  to  designate  that  pecu- 
liar wavy,  often  knotty  appearance,  so  common  in  slags  from  the 
blast  furnace  and  in  modern  volcanic  rocks.  It  is  caused  by  the  cause  of  flow 
flowing  movements  of  the  liquid  slag  or  lava.  The  slight  ine- 
qualities in.  the  composition  of  the  liquid,  or  the  presence  of 
grains  of  iron  oxide,  crystallites,  or  any  other  solid  particles 
makes  these  flow  structure  lines  all  the  more  prominent.  The 
banded  structure  is  produced  by  the  arrangement  in  approxi- <w  ^anded  t tmct- 
mately  parallel  bands  of  materials  differing  in  color  and 
usually  in  composition.  This  structure  differs  from  the  flow 
structure  principally  in  having  the  lines  almost  free  from  undu- 
lations. Sometimes  the  layers  are  very  thin  and  close  together. 
Given  a  mass  of  liquid  lava  with  the  bands  already  formed,  one 
can  readily  see  that  the  farther  the  lava  flows  the  thinner  and 
closer  together  the  bands  will  be ;  for  none  of  them  will  be  de- 
stroyed although  the  lava  sheet  ever  becomes  thinner  as  it  spreads 
over  a  greater  surface.  No  one  character  of  obsidian  and 
rhyolite  is  more  marked   in   many  places   than    is  their  banded 
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ing.  Good  illustrations  of  such  a  process  of  weathering  are  to 
be  seen  just  across  this  same  hill  to  the  north  in  a  ravine. 
Boulders  which  are  lying  entirely  loose  in  this  ravine  are  parting 
into  layers  on  the  decayed  surface,  while  within  they  are  per- 
fectly massive. 

In  general,  then,  it  may  be  said  that  only  two  or  three  places 
are  known  in  the  whole  area  studied  nt  which  the  rock  structure 
at  all  approaches  bedding,  and  at  each  of  these  the  conditions 
can  readily  be  explained  in  other  ways.     Not  a  single  instance  is 

i_  •  i»i  i»ai  i_  i_ij.j.  Evidences    of 

known  in  which  any  geologist  has  ever  been  able  to  trace  a  stratification 
stratum  from  one  side  of  a  hill  through  to  the  other,  much  less 
from  one  hill  across  the  valley  to  its  neighbor.  Neither  can  we 
find  differences  in  the  composition  of  the  rock  mass  so  distributed 
and  of  such  a  character  as  to  indicate  the  difference  accompany- 
ing stratification.  Hill^  600  feet  high  are  the  same  from  top  to 
bottom.  Hills  ten,  twenty,  thirty,  or  forty  miles  apart  are  the 
same  practically,  varying  only  in  the  degree  of  crystallization. 

2.  FLOW  STRUCTURE,  BANDED  STRUCTURE,  AND  LITHOPHTS^. 

The  term  **flow  structure"  is  used  to  designate  that  pecu- 
liar wavy,  often  knotty  appearance,  so  common  in  slags  from  the 
blast  furnace  and  in  modern  volcanic  rocks.  It  is  caused  by  the  cause  of  flo\r 
flowing  movements  of  the  liquid  slag  or  lava.  The  slight  ine- 
qualities in.  the  composition  of  the  liquid,  or  the  presence  of 
grains  of  iron  oxide,  crystallites,  or  any  other  solid  particles 
makes  these  flow  structure  lines  all  the  more  prominent.  The 
banded  structure  is  produced  by  the  arrangement  in  approxi-<w^andedftnict- 
mately  parallel  bands  of  materials  differing  in  color  and 
usually  in  composition.  This  structure  differs  from  the  flow 
structure  principally  in  having  the  lines  almost  free  from  undu- 
lations. Sometimes  the  layers  are  very  thin  and  close  together. 
Given  a  mass  of  liquid  lava  with  the  bands  already  formed,  one 
can  readily  see  that  the  farther  the  lava  flows  the  thinner  and 
closer  together  the  bands  will  be ;  for  none  of  them  will  be  de- 
stroyed although  the  lava  sheet  ever  becomes  thinner  as  it  spreads 
over  a  greater  surface.  No  one  character  of  obsidian  and 
rhyolite  is  more  marked   in   many  places   than   is  their  banded 
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structure.  Often  the  different  colors  are  so  arranged  that  they 
give  a  beuuty  and  picturesque  appearance  not  observed  in  any 

^ 8tn?c1ure^  inSr  ^^'^^^  kinds  of  rocks.  It  is  reasonable  to  suppose  ancient  lavas 
originl*"*^^*  were  banded  in  an  analogaus  manner.  Devitrification  and  par- 
tial decay  destroy  these  lines  to  a  considerable  extent,  but  in 
many  of  them  they  are  still  apparent.  Wadsworth  ^  while  study- 
ing the  felsites  and  porphyries  around  Boston  was  perhaps  the 
first  to  call  attention  to  this  point.  The  banded  structure  of 
those  rocks  he  claimed  was  strong  evidence  in  favor  of  their 
eruptive  origin. 

A  careful  macroscopic  examination  of  the  various  felsites 
and  porphyries  in  the  area  under  discussion  reveals  the  fact  that 
in  almost  every  quarter  section  covered  by  crystalline  rocks  nu- 
merous good  examples  of  the  flow  structure  and  banded  structure 

Examples  of  each  exist.     The  most  of  thcsc  are  so  plain  that  they  can  easily  be 
abundant.         sceu,  while   otbcrs   require   a   practiced  eye.     The  weathering 

very  generally  makes  the  markings  more  prominent.  Some- 
times they  are  on  so  small  a  scale  thuta  linear  inch  would  include 
two  or  more  curves  ;  in  other  places  the  curves  are  much  broader 
so  that  a  six  inch  length  could  be  chosen  which  would  be  almost 
straight.  In  many  of  the  breccias  (called  conglomerates  by 
Pumpelly  and  others)  these  flow  structure  lines  pass  around 
the  imbedded  fragments,  showing  plainly  that  the  fragments 
were  present  before  movement  of  the  magma  had  ceased.    Figs. 

Figs,  of  Plate  III.  1  and  2  of  Plate  III  illustrate  this  flow  structure.     Fig.   1   is 

taken  from  a  rock  lying  on  the  surface  on  the  southern  hill- 
side at  the  old  manganese  mines,  in  section  19,  township  33 
N.  4  E.,  near  Mr.  W.  W.  Hey  wood's  and  four  miles  south  of 
Ironton.  It  shows,  on  a  somewhat  large  scale,  the  wavy  lines 
passing  around  the  included  fragment  near  the  center.  Fig.  2 
is  from  a  fragment  broken  from  a  large  exposure  of  porphyry, 
or  breccia,  near  the  south-eastern  foot  of  Cedar  Hill,  about  150 
yards  due  north  of  the  little  church  which  stands  in  the  north- 
western part  of  the  village  of  Pilot  Knob. 

The  banded  structure  in  some  places  is  more  prominent  than 
the  wavy  tiow  structure,  although  as  above  stated  they  are  genet- 
ic J.  S.  Diller  in  Bui.  Mus.  Comp.  Zool.  Cambridge.  Geol.  Series,  Vol.  I,  p.  169. 


imall  portion  ol  a  brecclaled  iiorpbyry  nalcrop  Bliowirg  flow  at 
Orlglnsl  liic  M  by  IS  inchi>». 
From  the  Kuthtait  tide  of  Cfdar  hill,  oppoiUe  PiM  Knob. 
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ically  the  same.     In  other  places  the  banded  structure  is  by  "0^^^^^^^  ^^^  ^^^ 
means  prominent.     Shepherd  Mt.,  almost  from  base  to  summit,    shepherd '^it!! 
is  a  mass  of   banded  felsite  and  orthoclase  porphyry.     In  the    "^  ^*^°*  ^°*'*'- 
western  half  of  township  33  N.   3  E.,  the  banded  structure  is 
especially  prominent.     Pilot  Knob   itself  in  places   shows   the 
flow  structure  very  well.     The  large  boulders  lying  at  the  north- 
east corner  of  the  company's  office  building  show  them,  as  does 
also,  and  especially  plainly,  the  large  rock  exposure   just  above 
the  lowest  tramway  on  the  north-eastern  side  of  the  summit. 

Sometimes  these  different  layers  are  an  inch  or  more  apart, 
but  usually  they  are  much  closer.  In  a  specimen  gathered  by 
Mr.  G.  E.  Ladd  from  the  S.  E.  quarter  of  section  8,  township  33 
N.  5  E.,  in  Madison  county,  no  less  than  thirty  of  these  bands 
may  be  counted  to  the  inch.  This  same  specimen  has  many 
porphyritic  feldspar  crystals  in  it,  and  a  few  fragments  which  men!"**'****' 
give  it  a  brecciated  appearance.  In  every  case  the  bands  curve 
around  the  feldspar  and  the  fragments,  showing  plainly  that  they 
were  present  previous  to  the  formation  of  the  bands.  These  in- 
clusions have  further  no  indication  of  being  water-worn  and  thus 
present  no  evidence  in  this  particular  that  they  were  deposited 
as  sediments.  The  band?  themselves,  some  of  which  are  less 
than  1-30  of  an  inch  in  thickness,  could  hardly  have  been  formed 
from  sediments ;  or  at  least,  if  formed,  they  would  have  been 
destroyed  by  any  metamorphic  action  sufficiently  strong  to  re- 
duce the  rock  to  its  present  condition. 

In  a  few  cases,  in  township  33  N.  3  E.,  appearances  were  no- 
ticed quite  like  the  lithophys®  so  common  in  Obsidian  Cliff,  of  luhophysa!^ 
the  Yellow  Stone  National  Park.  They  are  not  so  perfectly 
formed  as  those  described  by  Iddings,^^  but  still  a  large  number 
were  noticed  very  much  resembling  Fig.  7,  Plate  XIV,  of  his 
report.  These  lithophysee,  of  course,  would  be  much  more  abun- 
dant near  the  original  surface,  and  consequently  would  be  princi- 
pally removed  by  erosion.  The  wonder  is,  not  that  so  few  can 
now  be  found,  but  rather  that  any  are  left  until  the  present 
time. 

"  Seventh  Au.  Rep.  Director  U.  S.  G.  S.  265. 


28  BULLETIN   MISSOURI   OEOLOQICAL   SURVEY. 


3.  BRECCIA. 

The  term  breccia  is  applied  by  geologists  to  a  rock  partially 
or  wholly  composed  of  angular  fragments.  Such  a  rock  differs 
essentially  from  other  conglomerate  only  in  having  angru/ar  frag- 
ments instead  of  rounded  ones.  The  ground  mass  of  the  rock 
may  be  of  various  materials.  In  a  volcanic  breccia  it  originally 
Origin  of  volcanic  ^v^'^^  lava.  Such  a  rock  may  be  produced  by  the  formation  of  a 
breccia.  crust  ou  a  Liva  and  the  breaking  of  this  crust  into  fragments 

which  are  subsequently  cemented  together  by  fresh  lava ;  or  it 
may  be  produced  by  lava  cementing  together  the  angular  par- 
ticles of  coarse  volcanic  ash  and  other  fragments  ejected  from 
volcanoes.  In  a  volcanic  breccia,  therefore,  the  fragments  and 
the  cement  or  ground  mnss  are  often  composed  of  essentially 
the  same  material. 

The  breccias  of  Missouri    possess    this  latter   characteristic, 
eoari  breccias. '  They  occur  very  abundantly  in  many  places.     Almost  all   the 

porphyries  in  the  southern  half  of  township  34  N.  4  E.,  are 
brecciated  to  a  great  degree.  Buzzard  mountain,  Pilot  Knob, 
and  nearly  all  of  Cedar  hill  are  entirely  composed  of  breccia." 
Just  north  of  Biser  mountain,  at  the  Bray  place,  in  section  30, 
Occurrences  of  township  33  N.  4E.,  a  shaft  thirty  feet  deep  passes  through 
brecciftB.  ^  hard  waxy  looking  breccia  very  rich  in  angular   fragments. 

The  whole  rock  has  an  unu-ually  fresh  appearance.  Many 
other  places  could  be  mentioned  did  space  permit  and  one  need 
not  be  surprised  to  find  a  brecciated  rock  on  any  quarter  section 
where  porphyry  exists. 

In  all  cases  the  ground  mass  of  these  breccias  is  felsitic  or 

^wa"^*fef8Uic^orP^**P'^y^^^^^»  ^^'^'^  ^^^   characteristic   flow   structure  already  de- 
porphyritic.       scribcd  and  with  angular,  or,  at  most,  partially  sub-angular  frag- 
ments.    What   have   been    called    the  conglomerates   of  Pilot 
Knob  present  no  exception  to  this.     One  important  peculiarity 

1'  On  the  map  accompanying  PumpeHy's  Report,  published  in  1873,  only  por- 
tions of  Pilot  Knob,  Buzzard  mountain  and  Cedar  hill  are  represented  as 
containing  breccia,  or  **  conglomervite."  The  brecciated  condition  is  recogniz- 
able, however,  over  the  whole  of  each  hill;  though,  over  some  portions  the 
included  fragments  are  much  less  prominent  than  over  others. 
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of  the  fragments  in  the  breccia  throughout  the  whole  area  is  that  now  etmctare  m 

they   so  often  show,  to   a  marked   degree,  the  flow-structures    nfenSf  ^^ 

within  themselves.     Not  only  this,  but  sometimes  a  fragment  is 

in  turn  composed  of  smaller  fragments.     Such  a  case  was  seen 

on  the  south  side  of  a  steep    hill  north  of  the  Fredericktown 

road,  east  of  Ironton,  in  section  35,  township  34  N.  4  E.,  and 

several  similar  cases  were  noticed  on  Pilot  Knob. 

As  bearing  upon  the  question  of  the  origin  of  the  material  of  ongin  of  mo. 

o      ^  ^  o  breccias. 

these  breccias  as  well  as  their  mode  of  formation,  the  angular 
shapes  of  the  fragments  is  opposed  to  the  idea  that  they  were 
deposited  in  water.  And,  further,  even  could  we  overlook  this, 
the  fact  that  the  material  of  the  fragments  is  itself  porphyry, 
throws  upon  us  the  burden  of  demonstrating  the  existence  and 
mode  of  formation  of  a  still  older  porphyry.  On  the  other 
hand,  if  we  call  these  crystalline  rocks  eruptives  every  thing  be- 
comes plain.  Here  and  there  a  crust  was  formed  on  the  viscous 
lava  which  was  subsequently  broken  into  fragments  by  additional 
flows.     These^  fragments  became  embodied  in  the  lava,  which  at„     ^.    ^^ 

o  '  ^  ErapUve  theory 

times  was  almost  identical  in  character  with  the  material  of  the  adeqn*t€. 
fragments,  and  at  other  times  was  different.  Or,  occasionally,  a 
mass  of  angular  volcanic  ejecta  has  been  overrun  by  liquid  lava 
which  has  cemented  the  particles  together.  It  can,  further, 
readily  be  seen  that  differences  in  the  temperature  of  the  lavas 
would  also  cause  differences  in  the  degree  to  which  the  fragments 
were  re-fused,  which  inference  corresponds  exactly  with  the  ob- 
served facts. 

This  explanation  is  the  same  as  that  which  is  known  to  be  ap- 
plicable to  modern  volcanic  breccia  —  a  rock  which  is  very 
abundant  in  certain  localities  and  which  is  very  well  known. 
The  remarkable  glass-breccia  recently  described  by  Professor  G.  Glass  breccia. 
H.  Williams,^®  from  the  Sudbury  District  of  Canada,  is  also  very 
similar  to  many  of  the  Missouri  breccias,  the  only  essential  differ- 
ence being  that  the  Canadian  rocks  are  almost  wholly  silicitied, 
while  the  Missouri  ones  are  composed  of  the  original  felsitic 
material. 

i»  The   SUlcifled  Gla^s-Breccla  of  VermiUion  River,  Sudbury  District.    By 
George  H.  Williams.     Bui.  Geol.  Soc.  Am.  Vol.  2,  p.  188. 
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4.    SCORIA   AND    AMYGDALOIDS. 


Scoria  and  ainv; 
duloB     rare 
Mo.  rucks. 


OccarroDces  of 
sach. 


^.  The  Misjsouri  rocks  have  thus  far  yielded  but  few  specimens 
of  scoria  or  amygdules.  In  rocks  so  long  exposed  to  erod- 
ing agencies  it  is  to  be  expected  that  the  greater  portion  of  the 
original  surface  would  be  removed.  The  scoriaceous  and  amyu- 
d.iloidiil  portions  of  lava  are  near  the  surface,  and  consequently 
are  among  the  first  to  be  carried  away  by  erosion.  Remnants 
seem,  however,  to  be  preserved  at  a  few  localities.  On  the 
western  slope  of  the  hill  at  the  old  manganese  mines,  in  section 
19,  township  33  N.  4  E.,  a  great  many  boulders  of  various  sizes 
may  be  found  which  are  full  of  openings  exactly  resembling  the 
gas  bubble  openings  in  modern  lavas.  At  some  of  the  shafts 
similar  rocks  have  been  exposed  near  the  surface,  showing  that 
the  boulders  mentioned  belong  near  where  they  are  found. 
Specimens  Nos.  15199,  and  15200  collected  by  the  writer,  ex- 
hibit this  structure.  Some  of  these  specimens  are  so  badly  de- 
cayed that  they  can  be  crushed  with  the  hand;  others  are  more 
firm.  All  of  them,  however,  are  so  far  altered  that  the  original 
microscopic  texture  of  the  rock  cannot  be  determined. 

The  gas  bubble  cavities  vary  in  size,  from  very  small  dimen- 
sions to  nearly  an  inch  across.  Generally  they  are  quite  flattened, 
and  drawn  out  as  is  so  common  in  pumice.  Other  localities 
exhibit  approaches  to  this,  but  ncme  show  it  so  well. 

Careful  search  has  been  made  for  rocks  having  the  amygda- 
loidal  structure.  A  few  have  been  found  which  show  it  quite 
well.     They  will  be  described  more  fulU"  later  in  this  article. 


5.    TUFF. 


Origin  of  tuflF. 


The  name  tuff  is  given  to  stratified  rocks  composed  principally 
of  volcanic  ash  of  various  degrees  of  fineness,  and  of  different 
kinds  of  volcanic  fragments.  Quite  often  other  materials  are 
mixed  with  the  ash  so  that  the  true  nature  of  the  rock  is  diflicult 
to  determine.  If  a  volcano  is  intermittent  in  its  action  we  may 
have  alternate  beds  of  the  ash  and  of  lava.  As  the  ash  is  ejected 
it   will,  of  course,  settle  in  layers  forming  regular  strata.     The 
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coarser  matter  will  settle  comparatively  near  its  origin,  while  the 

liner  ash  will  often  be  carried  hundreds  of  miles  and  be  spread  Grades  of  Taff. 

out  over  vast  areas  of  country.     In  this  way  the  various  grades 
of  tuff  are  formed. 

These  tuffaceous  rocks  yield  to  erosion  much  more  readily 
than  does  the  solid,  compact  lava,  and  hence  Archaean  tuffs  are 
quite    rare.     A   few  rocks  have  been  found  in  Missouri  which 

II  iirt.li  ii.1  11         Scarcity  of    sach 

verv  closely  resemble  tuii,  and  have  therefore  been  classed  as   amonKMo.rooke 

^  explained. 

such.  On  the  south  side  of  Shepherd  mountain  a  rock  was 
found  in  broad  thin  layers,  often  not  over  an  inch  and  a  half 
thick,  which  closely  resembles  a  quartz,  porphyry-tuff.  In 
section  19,  township  33  N.  4  E.,  in  the  vicinity  of  Mr.  W.  W. 
Hey  wood's,  a  rock  is  quite  common  which  is  distinctly  stratified, 
and  has,  in  general,  a  fine,  even  texture  with  an  occasional  larger 
fragment  in  it.  It  is  of  a  light  bluish  grey  color,  shading  off 
into  a  reddish  brown  in  places.  It  has  the  peculiar  property  of 
exploding  with  considerable  force  when  heated,  so  much  so  that ^ tuff"de»cribed'. 
it  has  been  called  "  explosive  rock."  This  is  probably  a  tuff. 
Near  the  same  place,  on  the  south  and  west  sides  of  the  hill,  at 
the  manganese  mines,  are  rocks  which,  though  different  from 
those  described,  resemble  some  varieties  of  tuffs  more  than  they 
do  any  other  rock.  Some  of  these  are  comparatively  coarse  with 
odd-shaped  fragments  inclosed.  This  type  is  abundant  near 
Mr.  Heywood's  spring,  west  of  his  barn.  Others  are  very  fine 
grained  and  have  a  jaspery  or  flinty  appearance,  but  under  the 
microscope  are  seen  to  be  neither  glassy  nor  composed  of  quartz. 
They  very  closely  resemble  the  *' dense  "  or  "  compact'*  tuff 
described  by  Rosenbusch.^^  In  Pnmpelly's  Report  for  1873,  p. 
26,  a  rock  is  described  as  being  a  mixture  of  porphyry  and  lime- 
stone, certain  streaks  in  it  having  more  than  31%  of  lime.  A 
careful  but  unsuccessful  search  was  made  for  this  rock.  As  it 
is  said  to  occur  in  section  19  of  this  township  it  is  possibly  a 
banded  tuff.  The  calcite  in  it  may  have  been  of  secondary 
origin.  Such  changes  are  quite  common  in  tuffs  that  are  much 
weathered. 

1'  Mikroskoplsche  Physioj^raphie  der  Massigen  Gesteine,  p.  419. 
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The  various  kinds  of  tuffs  are  easily  changed  into  compara- 
tively compact  rocks,  having  a  composition  depending  on  the 
nature  of  the  eruptives  accompanying  them.  Quartz-porphyry 
conrnoaitione of  tuff  somcwhat  rcscmblcs  quartz-porphyry;  diabase  tuff  resem- 
bles diabase,  etc.  Chemical  analysis  therefore  would  show  no 
particular  difference  between  an  eruptive  rock  and  the  corre- 
sponding tuff. 


6.    ABSENCE     OF     GRADATION     OF    CRYSTALLINE     INTO    NON-CRYS- 
TALLINE ROCKS. 

If   the  crystalline  rocks  of  Missouri  be  metamorphosed  sedi- 
Gradations  com-  meiits,  it  is  morc  than  probable  that,  somewhere,  careful  examina- 

mon    In    meta-  ^         ^         ^ 

J^ghosed        tion  would  reveal  intermediate  stages  between  the  crystalline  and 

the  non-crystalline  forms.  In  all  the  classic  illustrations  of  sedi- 
ments being  changed  into  crystalline  rocks  there  is  a  central  area 
in  which  the  change  was  greatest,  and  from  which,  in  all  direc- 
tions that  the  rocks  extend,  a  gradual  diminution  in  the  meta- 
morphic  effects  is  traceable. 

Nowhere,  in  the  area  under  discussion,  has  the  writer  yet  found 
a  rock  that  seemed  to  be  at  all  intermediate  in  texture  between 
the  crystalline  and  the  sedimentary  rocks.  No  central  area  has 
been    found  more  crystalline  than  its  neighbors — excepting  in 

*  in  Mo.  rocks.      80  fjir  as  the  gninitcs  are  different  from  the  porphyries.     There 

is  always  a  sharp  line  between  the  porphyries  and  the  overlying 
sandstones  and  limestones ;  some  of  the  latter,  it  is  true,  are 
chanjired  into  marble,  but  there  is  nothinGf  about  such  chano:e  in- 
dicating  a  transition  of  the  Archiean  rocks  into  these  or  any 
other  stratilied  rocks. 

Stranger  still  is  the  fact  that  nowhere  have  any  rocks  been 
found  at  all  reseniblinor  either  gneisses  or  schists.  In  other  lo- 
calities,  where  sediments  have  been  changed  to  crystalline  rocks, 

GneuscB  and       (rncisscs,  and  scliists  arc  more  abundant  than  any  other  kinds  of 

scblfels  absent.    ^  .  .  .      "^  , 

rocks.  If,  therefore,  the  granites  and  porphyries  of  Missouri  are 
of  clastic  origin  they  are  entirely  unique  in  these  two  particu- 
lars. 
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B.  PETROGRAPHIC  EVIDENCE  OF  ERUPTIVE  ORIGIN. 

1.    TEXTURE  OF    THE  GROUND  MASS  IN  THE 
PORPHYRIES    AND    BRECCIAS. 

The  ground  mass  in  the  porphyries,  whether  brecciated  or  not, 
is  the  same.  Whatever  descriptions  are  applicable  in  the  one 
case  hold  equally  well  for  the  other.  There  is  a  great  variation 
in  the  degree  to  which  crystallization  has  been  carrjed,  and  a ^ ph'yrles. °'  ^^' 
corresponding  difference  of  texture  for  each  of  these  several 
steps.  Expressed  in  petrographic  language  these  various  text- 
ures should  be  named  as  follows:  microgranitic,  micropegmati- 
tic,  granophyric,  felsophyric,  and  vitrophyric.^  The  writer  has 
elsewhere  suggested  the  term  **  poecilitic  "  ^^  to  express  a  fifth 
structure,  but  it  need  not  here  be  discussed. 

These  textures  of  ground  mass  are  characteristically  such  as 
are  found  in  apparently  similar  rocks  of  unquestioned  eruptive 
origin.     An  extended  comparison  has  been  made  between  hun-T«xturci  of  mo. 

^  *■  rocks  Blmilar  to 

dreds  of  thin  sections  of  these  rocks  and  thin  sections  of  other    those  of  foreign 

cruptlvef. 

rocks  from  many  parts  of  the  world;  from  Germany,  France, 

^  The  term  microgranitic  refers  to  a  texture  similar  to  tliat  found  in  granite, 
excepting  tliat  it  is  so  fine  grained  that  the  microscope  is  necessary  to  study 
it.  The  micropegmatitic  structure  is  the  same  as  that  seen  in  pegmatite  or 
graphic  granite,  so  floe  grained  that  th3  microscope  must  b}  used  to  see  it. 
The  term  granophyric  means  practically  the  same,  and  is  usually  applied  when 
the  quartz  and  feldspar  crystals  are  long  and  slender,  especially  if  there  is  a 
tendency  to  radiate  from  a  point,  forming  a  pseudospherulite.  The  term 
felsophyric  structure  is  about  the  same  a-^  microfelsitic  which  referred  primar- 
ily to  the  structures  of  the  groundmass  in  a  felsite;  but  as  there  is  no  essen- 
tial difference  between  a  felsite  and  aporphry,  excepting  the  accidental  absence 
or  presence  of  porphyritic  crystals,  a  more  exact  definition  should  be  given. 
As  used  to-day  it  refers  to  a  ground  mass  which  is  holocrystalline,  but  which 
is  so  fine  grained  that  the  constitutent  minerals  cannot  well  be  determined. 
It  has  been  suggested  that  possibly  these  crystals  are  in  the  form  of  thin  plates 
or  discs  which  overlap  each  other,  but  this  has  not  been  demonstrated.  The 
vitrophvric  structure  is  found  in  rocks  with  either  a  glassy  or  a  devitrifled 
ground  mass.  They  were  originally  glassy,  but  in  the  process  of  ages  mi- 
crocrystallization  has  taken  place.  Such  rocks  are  quite  scarce  in  Missouri, 
but  occasionally  are  found. 

2^  A  contribution  to  the  Archaean  Geology  of  Missouri,  Am.  Geol.  Vol.  I,  p. 
3GS. 
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Scandinavia,    Great    Britian,   and    several    difl'ercnt    places    in 
America.     The  last   of   these  comparisons  was  made  with  the 

**SmB2?*S^'Bo8- 1*^^^^"  felsites.     Prof.  W.  O.  Crosby  kindly  sent  slides  from 
ton  felsites.      jjjg   collection  which   illustrate  the  Boston  rocks,  about  which 

there  was  formerly  some  difference  of  opinion.  At  present  every 
one  admits  that  they  are  eruptives.  There  is  a  close  resemblance 
between  these  sections  gnd  the  ones  from  the  Missouri  rocks. 
In  fact  they  so  closely  resemble  each  other  that  one  is  not  able 
to  state  any  essential  difference  between  them.  The  same  may 
be  said  of  the  results  of  the  other  comparisons  made.  The 
groundmass  in  porphyries  of  undoubted  eruptive  origin  is  iden- 
tical with  the  groundmass  of  the  Missouri  rocks.  Further,  not 
a  single  case  is  known  to  the  writer  of  any  rock  from  any  locality 
rock  has  a  Jim-  whatsoever  which  is  of  undoubted  sedimentary  origin  that  has  a 
mass.  gioundmass  at  all  similar  to  that  of  these  rocks. 

Further,  as  important  in  this  connection,  is  the  fact  that  the 
groundmass  in  the  felsites  and  porphyries  is  the  same  whether 
they  be  brecciated  or  not,  and  that  the  material  is  the  same  in  both 
cement  and  fragment  of  the  breccia.  The  first  point  can  readily 
be  established  while  in  the  field,  even  without  the  use  of  the  mi- 
croscope. Literally  hundreds  of  instances  have  been  seen  of 
breccias  with  a  cement  or  groundmass  of  genuine  quartz  porphry . 
Under  the  microscope  this  groundmass  is  identical  with  that  in  the 

Ground  mass  the  non-l)rceciated  rocks.     In  some  cases  it  is  quite  coarsely  crvstal- 

same    in     brec-  ^  j         .' 

bre'ccijucd  °^"  I'^^c,  forming  a  coarse  microgranite;   while  in  others  it  is  decid- 
^^^^^-  edly  vitrophyric.     Further,  with  reference  to  the  second  point, 

a  slio^ht  variation  in  color  is  often  the  onlv  distinction  between 
the  fragment  and  the  matrix  color  of  the  rock.  Specimen  No. 
15,325  of  the  writer,  from  the  ledge  just  al)ove  the  air  shaft  on 
the  south-west  side  of  Pilot  Knol),  and  No.  15,326,  from  the 
Simpson  shaft,  are  good  examples  of  this.  The  thin  section  of 
each  contains  several  small  fragments.  In  natural  light  the 
miscroscope  shows  that  the  matrix  has  partially  dissolved  the  in- 
clusions, so  that  in  some  instances  the  two  grade  into  each  other 
by  almost  impereeptil)le  changes.  The  outlines  of  the  fragments 
can  best  be  seen  by  holding  the  slide  between  one  and  the  light 
and  lookin<]:  at  it  with  the  naked  eve,  or  with  a  hand  lens.  The 
difference  in  color  is  then  quite  marked.     But  when  one  uses  the 
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microscope,  with  botb  polarizer  and  analyzer,  he  can  see  no  differ- 
ence whatever  between  the  matrix  and  the  inclusions,  neither  can 
he  at  all  determine  the  outlines  of  the  latter.  In  other  cases  the 
division  line  between  these  two  parts  is  marked  off  by  a  row  of 
grains  of  black  oxide  of  iron,  which  make-j  a  sharp  distinction.  ^"^SJtiine'^frag**"* 
Again  the  matrix  may  have  the  flow  structure  well  developed  *"^"  ^* 
>vhile  such  u  absent  in  the  inclusion,  or  the  inclusion  has  the  flow 
structure  and  the  m  itrix  is  without  it.  In  all  cases,  however, 
the  nature  of  the  groundmass  is  substantially  the  same  in  both 
matrix  and  inclusion.   • 

One  apparent  exception  should,  however,  be  made  to  the  above 
statement.  In  the  Pilot  Knob  breccias  the  little  grains  of  ore  are 
always  deposited  in  the  cement  or  matrix  and  never,  so  far  as  yet 
seen,  in  the  inclusions.  This  fact  makes  the  apparent  difference 
between  the  two  parts  greater  than   it  really  is.     In  the  solid  ^   /     .. 

^  o  »  Grains  of  iron  ore 

ledges  at  the  two  shafts  very  much  less  ore  is  deposited  and  con-  fra^^iJ^tS'**^** 
sequent Iv  the  rock  is  more  nearly  of  a  uniform  hue.  In  other 
parts  of  the  country,  where  the  ore  is  absent,  this  apparent  differ- 
ence is  not  so  noticeable.  The  ore  being  deposited  in  the  matrix 
and  not  in  the  fragments  is  a  point  which  may  prove  of  great 
value  in  arriving  at  reliable  conclusions  regarding  the  origin  of 
the  iron  ores  of  Pilot  Knob. 


2.    FLOW  STKUCTURE  IN  PORPHYRIES  AND  BRECCIAS. 

The  general  discussion  of  the  flow  structure  as  seen  in  the  field 
has  already  been  given.  It  only  remains  to  show  how  this  same 
flow  structure  exists  even  in  microscopic  form.  Many  of  the 
felsitic  rocks  are  so  compact  that  they  seem  to  be  amorphous 
when  viewed  macroscopically.  Very  often  these  same  rocks 
under  the  microscope  show  the  most  beautiful  evidences  of '^ievTaied'^by'the 
flowage.  The  little  hill  in  Arcadia  on  which  stands  the  Metho-  °>»cro:,coi)e. 
dist  church  is  composed  of  just  such  a  rock.  Macroscopically 
the  rock  on  the  north-east  side  of  the  hill  looks  almost  like  glass  ; 
it  has  a  genuine  choncoidal  fracture,  though  weathered  surfaces 
sometimes  show  the  flow  structure  most  beautifully.  Under  the 
microscope  the  rock  appears  very  wavy,  Down  the  hill  to  the 
north,  just  at  the  south  end  of  the  wagon  bridge  on  Stout's  creek, 
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is  a  compact,  spotted  breccia,  the  general  properties  of  which  are 
very  similar  to  those  of  the  rock  on  tlie  hill  to  the  south.     The 

^IxMbitedafthl'^^g  ^^'^  ^°  ^^®  south  bank  at  the  «*  Shut-in"  east  of  Ironton  is 
"Shut  ill."        composed  of  a  similar  rock.     Specimens  gathered  from  the  west 

foot  hill  are  brecciated,  the  fragments  often  being  of  microscopic 
dimensions.  They  show  the  wavy  lines  passing  around  the  frag- 
ments and  the  porphyritic  crystals  in  a  remarkable  manner. 
Fig.  1,  Plate  IV  illustrates  these  conditions. 

Many  other  localities  were  visited  which  show  the  same 
phenomena  equally  well  as  the  two  given.  Fig.  2,  Plate  IV  is 
from  the  west  bank  of  the  east  fork  of  Black  river,  in  section  16, 
township  33  N.  2  E.  This  rock  is  peculiar  in  that  the  weathered 
surfaces  are  rough,  being  covered  with  little  spheroidal  pro- 
tuberances 1-4  to  1-3  of  an  inch  in  diameter.  In  general  ap- 
pearance it  is  very  similar  to  the  vitrophyric  rock  before  men- 
tioned on  the  north-east  side  of  Pilot  Knob.  When  it  is  broken 
the  fresh  surface  appears  very  compact.  It  is  probably  an  an- 
cient vitrophyre. 

Both  figures  of  Plate  IV.  are  photomicrographs  reproduced, 
so  that  their  accuracy  is  indisputable.  Many  others  could  be 
added  in  illustration  of  the  same  phenomenon  in  specimens  col- 
lected from  other  localities. 


vitrophyric  ap- 
pearance. 


Phenomena  of 
flowage. 


3.    BROKEN    CRYSTALS    DUR    TO    FLOWAGE  OF  THE  LAVA  AFTER  THK 

CRYSTALS    WERE    FORMED. 

When  motion  in  a  viscous  magma  continues  after  crystals  arc 
formed  in  it  they  often  become  fractured,  and  at  times  the  frag- 
ments of  the  crystals  are  entirely  separated.  Conversely,  when 
a  rock,  with  a  porphyritic  structure,  has  bent  and  broken  crystals, 
it  is  strong  evidence  that  the  rock  mass  at  one  time  was  molten, 
provided  there  is  no  indication  that  the  breaking  was  sui)8equent 
to  the  solidification  of  the  rock.  In  mountainous  districts  and 
regions  subjected  to  great  orographic  disturbances  rock  crystals 
are  often  greatly  affected.  But  the  distinction  is  plain  between 
such  a  rock  and  one  whose  crystals  were  broken  by  the  last 
movements  of  a  cooling  magma.  The  Missouri^  rocks  bear  no 
indication  whatsoever  of  any  serious  orographic  movements.    Not 


From  If.  IT.  quarter,  mcIIDh  16,  li 


itTuctore  well  iIotbIoimiiI. 
F.ail  Fork  of  Black  Weer, 


Ii[ 


OBIQIN   OF  THE  CBrSTALI.INK   ROCKS.  37 

a  sini^le  instnnce  has  been  seen  of  even  oae  of  the  commoDly  ac-i 
companyiiig  results  of  such  movements. 


Fio,  3.  Sketch  ihoirlng  ttia  mlcroicoplo  appearanoe  of  ben 
cryitaU.  Tbe  groandiniBS  IB  Bphemlllic  and  shows  tbe  fl< 
<  Tatm/rom  /Jatcorlh  Spi.  t'i.403  nod  l'i,404)  X    41. 


Bent  and  brokcD  crystals,  however,  exist.  Several  different 
coarse  grained  feldspar  porphyrios  have  feldspar  Gi:y:itals  quite 
badly  fractured.  Fig.  3  shows  some  of  these.  They  were 
choHen  from  tliin  sections  made  from  two  different  spocimens. 

Noa,  IHOS  and  15404,  from  the  north-east  and  north-west  quarter^    ,      .  ,.„v 

'  1  Bent  and  broken 

respectively  of  section  2,  township  33  N.  3  E.  The  two  specimens  otyitniatrequoni. 
are  in  every  respect  almost  identic^il,  light  gray  in  color,  with  bo 
many  porphyritic  feld»p;ir  crystala  that  the  rock  looks  almost 
like  granite  porphyry.  A  microscopic  examination  shows  that 
the  groundmass  is  very  fine  grained,  in  some  places  has  the  flow 
structure  decidedly  marked,  and  has  numerous  sphcrulites  here 
and  there  through  it.     The  broken  crystals  generally  have  their 
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Corroded  crystals  corners   corrodcd,  and   frequently  a  re-tsolution  has  taken  place 

along  the  lines  of  fracture ;  a,  d,  and  e,  in  the  figure  show  this 
quite  plainly.     ' 

Some  cases  were  seen,  in  the  same  thin  sections,  in  which  fra<r- 
ments  of  the  crystals  are  entirely  removed,  the  fine  grained 
magma  separating  them  by  some  distance.  The  relations  be- 
tween  the   two  portions  of  the  crystals  are  such  that  no  doubt 

Crystal  fracmcnts 

separated.  can  cxist  about  their  once  having  belonged  together.  These  re- 
lations consisted  in  similarity  of  general  outline,  in  correspond- 
ence in  nature  and  number  of  the  twin  laminse,  and,  sometimes, 
in  an  agreement  between  the  irregularities  of  the  broken  surfaces. 
This  latter  is  not  very  common,  however,  because  the  magma  so 
often  corroded  the  fresh  surfaces  formed  by  the  break. 

4.    MAGMATIC     CORROSIOX    OF     PORPUYRITIC     CRYSTALS     AXD     IN- 

CLUDRD    FRAGMENTS. 

In  our  modern  volcanoes,  as  is  well  known,  crystals  of  pyrox- 
ene, leucite,  nepheline,  haiiyne,  etc.,  often  are  formed  before 
the  lava  is  ejected.  It  frequently  happens  that,  by  the  eruption 
the  nature  of  the  lava  is  slighth'  changed  so  that  the  same  mol- 

CorroBion  of  crys-  .  .  .    ,         ,  '        ,  /.  ,  , 

tuu  explained,   tcii    iiiass   in    which    the  crystals  were  formed  now  becomes  a 

solvent  for  them.  At  that  moment  their  solution  begins,  but  it  is 
soon  arrested  bv  the  solidification  of  the  lava.  Thin  sections 
miule  at  random  through  such  rocks  show  the  irremilar  outlines 
of  the  por})hyritic  crystals  i)r()duced  in  this  way. 

Nearly  all  of  our    modern    volcanic  rocks,  and   the    ancient 
eruptive  porphyries  have  their  porphyritic  crystals  corroded  in 
a  similar  manner  and  by  a  similar  cause.     The  Missouri  por- 
phyries show,  in  a  marked   degree,  the    same    characteristics. 
CrystaJs  and  frag-  Evcrv-whcre,  cast,  wcst ,  iiorth,  and  south  the  same  phenomena  are 

incnt--}  corroded  ^  j  ?  j  »  i 

^tWh!^'  ^^'''^^**''' abundant.     In  all  cases  the  groundmass  fits  around  the  corroded 

crystal  in  such  a  way  as  to  leave  no  possibility  for  supposing  that 
the  crystals  were  water-worn  i)efore  they  became  constituents 
of  the  rock  in  which  they  are  now  found.  The  included  f rajjments 
in  the  l)reccias  also  have,  in  a  majority  of  cases,  suffered  asimilar 
corrosion,  especially  if  the  fragments  are  small.  Some  of  the 
larger  fracrments,  and  occasionally  the  smaller  ones,  do  not  show 
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thb,  but  if  they  sue  formed  in  the  manner  indicated  we  should 
expect  to  find  such  difference;  in  some  cases  the  inngma  would 
solidify  in  u  much  shorter  time  after  coming  in  contact  with  the 
fragments  than  at  other  times. 

The  following  illustrations  exhibit  what  is  here  referred  to.    It  "^""aied  "tin'onTy 
needonly  be  said  that  no  process  is  known  to  geologists  by  which    flifn  ot  fl™iten 
Buch  results  can  i>e  produced  excepting  by  the  corrosive  action  of  """S""- 
a  molten  magma. 


Corrodet!  quart!  crystal  from  qunrii  porphyry.    Town«hlp  SS  N,  3  E., 

section  IK,  S.  E.  quarler,    No.  IMSB. 
A  corroded  Included  (ragmcnt  coi 

bi.    From  ■   black,  line   grslnci 

Townslilii  it's.*  E.,  ■ecllon  9,  N,  E.  (judrter.    No.  lS3fl». 
corroded  orthoclaiB  cryiOl  Iron)  qaarlE  porphyry.    Townihjp  31  N. 

E.,  secUou  n,  N.  W.  quarlor.    No.  ISIH. 
Corroded  orthoclnae  ctyalal  from  a  breccia  at  raUmy  cat  on  UronlU 

ilUe  broach,  in  west  pari  of  Ulddlebrook.    Township  St  N.  3  E.,  sw 

tlonia.S.E.  iiaarter.    No.  19291. 
Conoded  quart!  cryttal  Irom  i|<iarti- porphyry.    Toirnsblp  S3  N.  4  E 

■EcUon  3.  e.  W.  (|uatter.    No.  13189. 
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5.    AMYGDALOIDS. 


Oocurreocet  on 
RoMell  Mt. 


Bussell  mountain,  across  the  valley  to  the  south-west  of 
Sbepard  mountain,  is  one  of  the  highest  and  hirgest  hills  in  Iron 
county.  Nearly  all  of  the  northern  and  north-eastern  part  of 
this  hill  is  covered  by  a  porphyritic  rock  which  is  slightly  differ- 
ent in  general  appearance  from  any  others  thus  far  noticed  in 
the  district.  In  some  places  it  closely  resembles  the  lighter  col- 
ored dike  rocks  found  in  places  in  this  country;  at  the  northern 
extremity  of  the  hill,  where  the  Black  River  road  crosses,  east 
of  the  Reagan  place,  it  was  at  first  mistaken  for  such  a  dike 
rock.  On  the  east  side  of  the  northern  spur  of  the  hill, 
about  one-third  the  distance  from  the  base  to  the  summit,  is 
a  broad  smooth  ledge  which  has  also  the  appearance  of  an  over- 
flow of  the  dike  material.  This  place  can  easily  be  found  on 
the  south  side  of  the  old  road  which  leads  up  the  hill  to  the  dig- 
gings which  were  formerly  operated  on  Russell  mountain.  An 
attempt,  however,  to  locate  and  define  these  supposed  dikes, 
showed  that  the  whole  north-eastern  part  of  the  hill,  and  at 
least  a  part  of  the  western  slope  was  covered  with  rocks  which 
were  of  the  same  general  character  and,  in  addition,  seemed  to 
be  somewhat  open  and  porous  in  places.  Numerous  large  boul- 
ders are  scattered  here  and  there  on  the  hill-sides  as  on  other  por- 
phyry hills.  Many  of  these  boulders  are  tilled  with  little  cavi- 
ties, usually  lined  with  a  orreen  lookins:  coating:  rescmblinjr  the 
decay  products  of  iron  bearing  rocks.  Fresh  surfaces  show  that 
the  rock  has,  further,  numerous  lath-shaped  feldspar  crystals 
scattered  throujrh  it.  Whether  or  not  this  rock  jrraduallv 
merges  into  the  ordinary  porphyry  on  the  south  was  not  deter- 
mined to  a  certainty;  although  considerable  time  was  spent  in 
the  attempt.  It  is  probable  that  this  is  the  case,  for  no  indica- 
tion of  a  contact  line  between  the  two  kinds  of  rock  was  found, 
and  it  is  known  that  some  of  the  little  foothills  on  the  east  con- 
>ist  of  rock  similar  to  that  which  covers  the  north-eastern  por- 
tion of  Knssell  mountain. 

A  microscopic   examination   of  this   rock  indicates  that  it  is  a 
auiyli'VaioH^^^^^  anivgdaloJd.     The  cavities  are   roundish  in  form,  some  aro 

tilled  with  quartz  which  breaks  into  numerous  individuals  when 


Koulders     filled 
with    cav.tiesf. 


The    rcick    I:*    rai- 


ORIGIN  OF  TH8   CBY8TALI-INE   HOCK8. 


examined  with  crossed  iiicols,  and  some  have  chlnritic  material chicnie  oryiuu 
wliicb  is  probably  leeched  from  the  adjacent  parts  of  the  rock.    ""="'"*•■ 


Via.  B.  sketch  from  a  thin  aeetlon  at  aa  ■iii;rKdt>1ald<    The  graundmaig  ihows  the 

now  struclaro  plnlDlf.    It  ie  mied  wltb  mlaule  Iftlti  abaped  feldiipar  cr^aUls 

not  ihowo  Id  thi' flgure.    Thu  cavUletue  now  tilled  with  i|uarti  which 

la  evldSDUr  accoDdBTir.    At  iii.merouB  polnta  IhTougboat  the 

rock  ihera  nre  mncroscoplc  porphyrllle  teldipar  crys- 

(Baaortk  Sp.  15,4117.) 

From  tht  <KOrth-  taittm  portion  of  ttvtitU  Mt.,ialht  S.  B.  laaTltT.ieclion  3.  (mrniAip 

,»a  X.  S  E. 


The  groundmass  of  the  i-nck  seems  to  have  been  originally  a 
veritable  gluua  tilled  with  numerous  minute  lath-shaped  I'eldsptir 
crystttls;  it  showa  the  flow  structure  as  strongly  as  any  rock  the 
writer  has  ever  exiiniined,  not  excepting  even  the  modern  erup- 
tives.  In  this  flow  structure  there  is  most  sufrgeative  evidence ^'o* 
that  these  cavities  were  formed  before  the  solidification  ()f  the  •ei<'i'«a' 
magma,  tor  the  flowuge  linc«  curve  past  the  rounded  outlines  of 
the  cavitiea  in  such  a  wiiy  that  it  does  not  seem  possible  one 
could  bo  mistiikcn  in  diagnosing  them.  An  attempt  was  made 
to  photograph  one  of  the-e,  but  the  rock  section  was  a.  little  too 
thick,  and  the  dark  parts  of  the  ground  masa  overpowered  the 
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lighter  parts  to  such  an  extent  that  the  representation  was  ira- 
Fig.  5.  perfect.     Fig.  5  is  offered  as  a  substitute  and,  while  it  does  not 

exhibit  all  that  one  might  wish,  the  apparent  flowage  structure 
is  by  no  means  exaggerated. 

6.  ABSENCE    OF   MET  AMORPHIC  MINERALS. 

Metamorphism,  whether  produced  by  great  orographic  move- 
ments which  develop  heat  and  pressure,  or  by  the  contact  of 
large  volumes  of  molten  matter  with  sedimentary  rocks,  always 
develops  a  certain  class  of  minerals  known  as  metamorphic  min- 
Common  meta-    erals.    Thc  most  common  of  these  are  garnet,  staurolite,  epidote, 

mor|)hic  min-  i    ,       .  .  ,  ,.  '     i  ' 

erals.  andalusite,  cyanite,  fabrolite  or   sillimanite,  woUastonite,  long, 

i^lender  crystals  of  tremolite  and  actinolite,  and  certain  varieties 
of  brown  and  white  mica  and  of  pyroxene.  This  last  does  not 
include  the  minerals  produced  by  volatile  products  of  fumerole 
action,  such  as  fluorite,  topaz,  tourmaline,  wolframite,  cassit- 
erite,  zinwaldite,  etc.  Not  a  single  case  is  known  of  a  meta- 
morphosed area  having  been  carefully  studied  which  did  not  pro- 
duce, not  only  one  of  these  minerals,  but  a  large  proportion  of 
them.  Well  authenticated  cases  are  known  of  crystalline  rocks 
being  produced  from  sedimentary  rocks  belonging  to  almost  every 

^accompni^imems geological  ix^Q  fi'om  the  Silurian  to  the  Cretaceous.  But  in  all 
phisin/*'"^'^  these  cases  quite  a  number  of  the  above  list  of  minerals  are  com- 
paratively common.  We  all  know  how  the  New  England  rocks 
are  tilled  with  garnets  and  staurolites;  how  the  crystalline  lime- 
stones and  marbles  are  tilled  with  brown  mica,  woUastonite  and 
some  of  the  pyroxenes;  how  the  contact  zones  bordering  on 
eruptives  abound  in  andalusitcs  and  tibrolites.  It  is  reasonable 
to  suppose,  therefore,  that,  if  the  Missouri  crystalline  rocks  are 
metamor[)hosed  sediments,  at   least  some  of   these  characteristic 

Nonefound  in  Mo.  metamorphic  minerals  would  be  present.     All  that  can  be  said 

crv.>*talllne  rocks.  <»  i       i  i       j?        • 

is  that  they  have  not  been  found,  though  earnestly  sought  for  in 
thc  field.  Over  six  hundred  thin  sections  of  rocks  from  all  parts 
of  the  district  have  been  examined  and  none  of  these  minerals 
have  been  found,  excepting  such  as  were  evidently  produced  by 
weathering,  viz. :  white  mica,  epidote,  etc.  Not  a  single  crystal 
of  garnet,  of  staurolite,  of  andalusite,  of  cyanite,  or  of  silliman- 
ite has  been  found  anywhere  in  this  part  of  the  State. 
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PREFATORY  REMARKS. 

These  notes  on  the  cla3'^s  and  structural  materials  of  certain  western- 
oentral  counties  are,  in  one  sense,  complemental  to  the  report  on  the 
clay  and  stone  industries  of  St.  Louis,  published  in  Bulletin  No.  3,  inas- 
much as  the  two  articles  together  describe  the  industries  of,  and  the 
raw  products  most  available  to  the  two  distinctively  large  cities  of 
the  i^tate. 

A  summary  of  the  statistics  of  production  contained  in  the  tables 
of  this  article  gives  the  following  figures  for  the  amounts  of  the  various 
products  during  the  year  1800 : 

Structural  bricK 88,380,000 

Gallons  of  pottery 955,000 

Tou8  of  clay  mauuf actured  ioto  sewer-ptpc 65,000 

Feet  of  drain  tile  66,000 

Feet  of  chimney  flues 8,000 

Stone  quarried. 

Lin.  ft.  of  curbing 58,639 

Perch  of  rubble  and  footing 109,316 

Yards  of  rip-rap  and  macadam 28,519 

Feet  of  range  or  cut  stone 13,350 

And  about  50  cir  loads  of  curbing  and  25,000  square  feet  of  flagging,  curb- 
ing and  building  stone. 

Had  Kansas  City,  during  the  past  year,  been  in  a  condition  of  normal 
activity,  the  amount  of  these  products  would  undoubtedly  be  much 
greater ;  but  the  depression  in  business  affairs  which  has  prevailed  in 
this  city  has  necessarily  had  its  influence  upon  the  industries  here  treated 
of.  With  the  renewal  of  vigorous  life,  which  must  undoubtedly'  come  to 
a  place  so  advantageously  located  as  is  Kansas  Cit}^  in  the  midst  of  a 
country  rich  in  natural  resources,  these  industries  will  undoubtedly  as- 
sume much  greater  proportions  witliin  a  few  years. 

The  stage  of  progress  of  the  work  of  the  Survey,  on  the  cla3's  and 
structural  materials  of  the  State,  renders  it  probable  that  no  other  bulle- 
tin article  on  these  subjects  will  appear.  It  is  at  present  the  plan  to 
push  the  field  and  laboratory  work  incidental  to  these  investigations  as 
rapidh^  as  possible  and  our  next  publication  embracing  such  matter  will 
probably  be  of  the  nature  of  a  final  report  upon  these  materials  for  the 

(47) 
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whole  State.  The  results  of  the  large  amount  of  analytical  and  experi- 
meutal  work  which  has  been  in  progress  upon  the  clays  will  be  em- 
bodied in  such  a  report,  together  with  full  descriptions  of  all  important 
occurrences  and  information  upon  the  value  and  adaptabilities  of  the 
different  clays.  We  can  unreservedly  predict  that  this  volume  will  be 
an  invaluable  one  to  all  interested  in  the  clay  deposits  and  the  clay 
industries  of  the  State. 

For  assistance  in  prosecuting  this  work  in  these  western  counties,  the 
Survey  is  under  especial  obligations  to  Dr.  J.  H.  Britts,  of  Clinton,  who 
has  always  unhesitatingly  given  his  time  and  attention  to  assisting  in 
promoting  the  work  of  the  Survey  when  in  his  neighborhood,  to  Mr.  E. 
T.  Keim,  to  Mr.  E.  Butts  and  to  Mr.  Edwin  Walters,  of  Kansas  City, 
who  have  generously  contributed  information  and  tende^red  their  sup- 
port to  the  work  of  the  Survey  on  many  occasions. 

Arthur  Wins  low. 

State  geologist. 


NOTES  ON  THE  CLAYS  AND  BUILDING 
STONES  OP  CERTAIN  WESTERN  CEN- 
TRAL COUNTIES  TRIBUTARY  TO  KAN- 
SAS  CITY. 

INCLUDING    BATES,     CASS,    HENKY,    JACKSON,   JOHNSON, 

LAFAYE'rrE  AND  VEKNON  COUNTIES. 


IJY    G.    E      LADD,    ASSISTANT    (JEO^QCJIST. 


The  follo\vin<]j  brief  notes  are  offered  as  a  descriptive  outline 
of  tlie  clay  and  stone  resources  of  the  area  discussed,  and  of  their 
dependent  industries.  A  more  specific  report  in  the  future,  will 
include  the  results  of  the  analyses  and  tests  of  those  occurrences  Agsutance. 
of  clay  and  stone  which  seem  worthy  of  complete  examination. 
The  writer  is  indebted  to  Mr.  Elston  Lonsdale  and  to  Mr.  Leo 
Gluck  for  aid  in  the  field,  and  to  Mr.  E.  Butts,  City  Engineer  of 
Kansas  City,  for  a  valuable  statistical  table  of  the  stone  quarries 
of  that  place. 

GENERAL    GEOLOGY. 

In  the  area  under  consideration  the  geological  formations  oc- pQr„j.jjjQ„5,ppj^j. 
curring  represent  the  Quaternary,  Coal  Measure  and  Lower  Car-    *'*^"'*^^- 
boniferous  periods. 

QUATERNARY. 

The  Quaternary  deposits  are  represented  by  Loess,  alluvium 
drift,  soils  and  residuary  clays.  The  drift  is  but  slightly  de- 
veloped.    The  other  forms  occur  abundantly. 

COAL  MEASl  RES. 

The  Coal  Measures  occupy  nearly  the  entire  area.     They  havccoai    Mcaburcs 
a  general  westerly  dip,  and  expose  in   succession,  according  to    ^^^*^®  spread. 

i  (4y) 
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the  determinatioDS  of  the  earlier  geological  surveys  of  the  State, 
beds  of  the  Lower,  Middle  and  Upper  Coal  Measures.  They 
consist)  essentially  of  alternations  of  limestones,  sandstones, 
shales,  clays  and  coal.  The  limestones  are  found  mostly  in  the 
upper  part  of  the  Coal  Measures,  and  are  rarer  among  the  lower 
beds ;  here,  however,  coal  deposits,  argillaceous  shales,  sandstones 
sandst^e^^^n   and  fire  clays  are  most  highly  developed.     The  beds  in  places 

are   somewhat  flexed,   and   probably,    in  a   few   localities,  are 
faulted. 

LOWER  CARBONIFEROUS. 

In  the  south-eastern  border  of  our  area  the  Lower  Carbonifer- 
ous rocks  reach  the  surface,  and  are  represented  by  the  lime- 
stones of  the  Keokuk  and  Burlington  formations. 


lower  beda. 


THE  CLAYS. 

The  geological  sources  of  clay  are  confined  to  the  Quaternary 

Qnmteniary    and  deposits  and  to  the  Coal  Measures.     Each  of  these  is  briefly  dis- 

the  aonrees  ofcussed  in  the  following  notes,  and  will  be  again  considered  in  the 

notes  by  counties. 

QUATERNARY  CLAYS. 

The  Quaternary  clays  which  are  available  for  manufacturing 
purposes,  consist  of  alhivium,  Loess  and  residuary  clays. 

Alluvium:  —  Heavy  deposits  of  alluvium  occur  along  many  of 
,    the  streams.     They  form   an   uncertain  quality  of  cbiy   for  the 

Allaviam     for  ^  i  j  ^ 

common  brick,  manufacture  of  common  bricks,  but  are  used  for  that  purpose  at 

several  localities. 

Loess:  —  The    Loess  occurs   in   thick  and  extensive  deposits. 

It  is  confined  chiefly  to  the  neighborhood  of  streams,  and  is  most 

'^br1ck?'*****^*****^tiirhly  developed  along  the  Missouri  river.     Its  chief   use  is  for 

the  manufacture  of  building  bricks. 

Residuary  clays:  —  These  result  from  the  decomposition  of 
limestones  and  shales.     The  breaking  down  of  beds  of  shale  has 
^cUy"*'^'^**"*^^*gone  on  extensively,  and  frequently  the  product  is  a  plastic  pot- 
ter's clay  of  good  quality. 

Soils:  — The  soils  considered  as  clays  for  manufacturing  pur- 
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poses  are  comparatively  of  little  value;  they  are  usually  the  last 

resort  of  the  brick  maker.     They  are,  however,  available  in  all 

localities  and  whenother  materials  are  wanting  they  are  frequently  soiJ«^for  building 

made  into  a  good  quality  of  building  brick.     They  are  variable 

in  character,  and  can  only  be  worked  to  the  depth  of  one  or  two 

feet  from  the  surface. 

COAL  MEASURE  CLAYS. 

These  consist  of  impure  fire  clays,  many  varieties  of  argillace- 
ous shale,  potters  clays  and  paint  clays.     They  furnish  the  clay^^^^     Measure 
material  to  a  large  number  of  industries.     The  greatest  variety    ^Jfp^Jtiea'  ™*"^ 
of  valuable  clays  and  shales  occurs  among  the  beds  of  the  Lower 
Coal  Measures,  and  are  therefore  confined,  mostly,  to  the  east- 
ern and  southern  members  of  this  group  of  counties. 

Fire  days:  —  These  occur  frequently  in  the  Lower  and  Mid- 
dle Coal  Measures.  They  often  underlie  beds  of  workable  coal, 
and  could  be  mined  in  connection  with  the  coal.  In  places  they 
lie  close  to  the  surface  with  little  or  no  strippinor  above  them. 

°  Fire  clays  suitable 

They  are  not  generally  sufficiently  pure  for  use  in  high  grades  of   for  Are  brick, 
refractory  material,  but  they    will   make  fire   brick  of   a  fair 
quality.     They   are,  mostly,  highly    siliceous,  and  are  stained 
with  iron  oxide.     They  are  mined  in  a  number  of  places,  and' 
shipped  away,  or  consumed  locally  in  the  manufacture  of  pottery, 
sewer  pipes  and  paving  bricks. 

(Hay  shales:  —  A  great  many  beds  of  clay  shale  occur,  vary- 
ing: in  thickness  from  a  few  inches  to  fortv  feet  or  more.  Thev 
vary  widely  in  character  not  infrequently  grading  into  sandstone. 
They  are  often  bituminous  or  calcareous  and  most  of  them  con- 
tain numerous  concretions  or  thin  seams  of  iron  ores.  Thev 
vary  in  color  from  black,  green  and  red  to  a  light  gray.  Some  ^^vnryfng^compo- 
are  soft,  but  usually  they  are  hard  and  tough  except  after  ex- 
posure to  the  action  of  the  weather.  The  clay  shales  of  the 
Upper  Coal  Measures  are  more  apt  to  contain  impurities,  espe- 
cially in  the  form  of  calcareous  matter,  which,  when  occurring 
abundantly,  renders  them  worthless  for  manufacturing  purposes. 

Potter's  clays: — Clays  suitable  for  the  manufacture  of  pot-„   .,     . 

^  *^  ^Potter's   clays 

tery  occur  in  a  number  of  places,  but  they  are  practically  limited    coai^MeasureJ' 
to  the  Lower  Coal  Measures.     They  vary  greatly  in  color  and 
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in  degree  of  plasticity.     They  are  usually  interbedded  with  thin 
Impurities  In  pot- seams  of  irou  ore,  or  carry  a  great  many  concretionary  masses 

of  either  hematite  or  limonite.  These  impurities  are  more  or 
less  easily  eliminated  in  the  process  of  excavating  the  clay  from 
its  bed.  The  clays  are  mined,  wholly,  either  in  open  cuts,  or 
strip  pits. 

Paint  clays: — Masses  of  ochre  and  iron  stained  clays  of 
deep  red  and  pink  colors  occur  in  a  number  of  places  among  the 
beds  of  the  Lower  Coal  Measures.  They  are  often  suitable  for 
the  manufacture  of  paint,  and  are  also  easily  accessible. 


BUILDING   STONES. 


GENERAL    REMARKS. 


Two  sources  of  supply  of  building  stone  material  may  be  rec- 
ognized  geologically   within  the   area    described,  namely,   the 
BaiidiDff    BtonesCoal  Measures  and  the  Lower  Carboniferous.     The  outcrops  of 
pure™  andfunver  the  limestones  of  the  latter  formation  are   limited  in  number, 

and  are  at  present  comparatively  inaccessible.  They  are  capable, 
however,  of  furnishing  an  abundance  of  good  building  material. 
The  Coal  Measures  supply  both  limestones  and  sandstones. 

LIMESTONES. 

Ill  addition  to  the  isolated  limestones  of  the  Lower  Carbonif- 
erous outcrops,  there  arc  a  uunil)er  of  beds  in  the  Coal  Measures 
capable  of  supplying  limestone  for  a  variety  of  purposes.  These 
beds  vary  much  in  thickness  and  in  the  quality  of  stone.  The 
workable  beds  are  practically  confined  to  the  Upper  Coal 
Coal  Measures  Measures,  and  geographically,  to  the  central  and  north-western 
Btones!     '°^     part  of  our  area.     The  material  which  they  furnish  is  in  places 

adapted  for  the  production  of  dimension  stone,  but  more  generally 
for  macadam,  tiagging,  foundations  and  linie  making.  Some 
beds  yield,  in  lar<2:e  blocks,  stone  which  can  be  handsomely  and 
easily  dressed.  One  bed  furnishes  a  marble  which  takes  an 
excellent  polish,  has  a  dark  bluish  drab  color,  and  is  handsomely 
variejzited  with  the  outlines  of  many  fossils. 
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SANDSTONES. 

The  sandstones  of  this  area  :ire  confined,  probably,  to  the 
Lower  and  Middle  Coal  Measures.  They  vary  in  thickness  from 
a  few  inches  to  ninety  feet  or  more.  They  are  usually  micaceous, 
and  not  infrequently  hiirhly  calcareous.     In  many  places  they  are 

•       J         wu     u-i.      ^-  ii.  rnu  *•  Coal  Measure 

intermixed    with    bituminous    matter.     They  occur,  sometimes,    sandstones  of 

apparently   massive,  again   in   thin  slabs  suitable  for  sidewalk    actcr. 

flagginor,  and  oftentimes  crossbedded,  or  with  the  successive  beds 

varying  very  much  in  character.     Many  of  the  beds  furnish  a 

good  quality  of  dimension  stone,  which  is  durable,  strong  and 

easily   dressed.     Some  are  suitable  for  the  manufacture  of  good 

grindstones. 

As  the  sandstones  usually  vary  rapidly  in  character  in  the  ^ame 
bed,  conclusions  as  to  the  value  of  the  stone  as  a  whole  for  quarry- 
ing, from  observations  at  any  one  place,  are  unreliable.  A  bed 
which  appears  locally  to  be  of  suitable  thickness  and  character  is 
likely  in  a  very  short  distance  to  occur  separated  into  several ^a^bed^areiocai?! 
beds,  or  to  have  such  flaws  in  it  as  to  necessitate  a  great  waste  in 
the  selection  of  material.  The  flaws  occur,  in  different  localities, 
as  joint  planes,  concretionary  masses  of  iron  ore,  discolorations, 
crystals  of  iron  pyrites,  loose  uncemented  masses  of  sand, 
bitumen  and  seams  of  coal. 


DESCRIPTIVE  NOTES  BY  COUNTIES. 

BATES  COUNTY. 
With  the  exception  of  a  few  Quaternary  deposits  the  exposed 

*  *^  ./  t  1  Only  coul  Measure 

beds  in  Bates  county  belong  entirely  to  the  Coal  Measures,  the    i»/d'»  <;ccur  in 

*^  .    .    .  *    .  Bates  Co. 

Lower,  Middle  and  Upper  divisions  being  represented.* 

The  southern  half  of  the  county  is  occupied,  almost  wholly,  by 
the  Lower  Coal  Measures. 

'  They  have  b^^en  described  at  some  length  by  Professor  G.  C.  Broadhead,  in 
a  report  on  Bates  county  published  in  the  Keport  of  the  Missouii  Geolof;ical 
Sur\'ey,  1873-74. 
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.    The  Clays  and  the  Clay  Industries. 

Quaternary    Olaj/s:  —  The   workable    Quaternary   clays    of 

Soils,  alluvium  Bates  county  consist  of  the  soils  and  alluvial  deposits,  which  are 

worked.  at  present  used  for  brick   making,  and  of  Loess  which  occurs 

along   some  of  the  streams.     The  latter  is  worked  iu  the  bluffs 
of  a  creek  about  one  mile  east  of  Butler  where  it  furnishes  ma- 
terial  for  the  manufacture  of   brick  and  drain  tile,  at  Butler. 
Loess  25  ft.  thick.  The   Loess   is  about  twenty-five  feet  thick  at  the  point  on  the 

creek  where  it  is  worked. 

Coal   Measure  Clays:  —  Fire  clays  are  usually  found  under- 
lying the  coal  beds.     They  may  bo  seen  at  any  of  the  coal  strip- 
^    pings,   but   the   whole    thickness   of  a  bed   is  rarely  exposed. 

Firo  clays  under  ^     o   '  . 

coal  beds.         Several  of  these  fire  clays   were  bored  into  with  a  hand  augur* 

and  found  to  contain  a  large  amount  of  impurity  in  the  form  of 
iron  oxide. 

Argillaceous  shales  occur  in  the  Coal  Measures  hero  in  great 

quantities.     The  best  of  these,  seen,  were  in  the  neighborhood 

of  Foster.     About  a  third  of  a  mile  south  of  the  school  house,  at 

Argillaceous  shale  this  place,  at  a  coal  stripping,  about  fifteen  feet  of  argillaceous 

shales  arc  exposed.  It  constitutes  the  stripping  of  the  mines, 
and  is  immediately  underlain  by  the  coal.  It  varies  in  color,  is 
very  tough,  fissile  and  gritless.  So  far  as  can  be  judged  by  a 
macroscopic    examination  this  shale  seems  well  adapted  to  the 

Saltnble  for  sewer  /».  e  •  i*t'i  a  i- 

pipes.  manutaolure  ot  sewer  pipes  and  paving  bricks.     A  poorer  quality 

of  shale  is  exposed  at  the  mines  about  Rich  Hill. 

THE    BRICK    MANUFACTURERS. 

Anderson^  David: —  Mr.  Anderson  has  a  brick  yard  at  Rich 
Hill.  It  was  started  in  1880.  Common,  hand-made  bricks, 
only,  are  produced.  Thoy  are  made  of  soil  which  is  suitaf)le  to 
Product  and         *^  de[)th  of  about  two  and  a  half  feet.     Five   clamp   kilns  have 

been  erected,  but  only  two  of  them  are  at  present  in  use.  In 
1889  about  nine  hundred  thousand  bricks  were  made,  and  in  18JK) 
about  six  hundred  thousand.  The  average  price  which  they 
brought  was  five  and  a  half  dollars  per  thousand. 


plaut. 
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Power  i&  Brothers: — This  firm  has  a  brick  vard  at  Butler, 
which  was  started  in  1881.  The  clay  used  is  Loess.  It  is  taken 
from  the  creek  bluff  east  of  town,  mentioned  above.  Tlio  plant  p«>|JjjJ  *»<* 
consists  of  two  clamp  kilns,  one  hand  press,  one  steam  mixer, 
and  one  small  engine.  The  product  in  1889  consisted  of  six 
hundred  and  fifty  thousand  bricks,  which  brought  an  average 
price  of  seven  dollars  per  thousand. 

THE  DRAIN   TILE  WORKS. 

Miller  (6  Son: — This  firm  mantifactures  drain  tile,  fire  clay 
chimney  flues,  and  fire  brick  at  Butler.  Formerly,  some  pottery 
was  produced.  The  industry  was  started  in  1878.  The  clay  for 
tile  comes  from  the  Loess  deposit  mentioned  above.  The  fire 
clay  comes  from  Vernon  county.  The  plant  consists  of  one  cir- 
cular, up  draft  kiln,  one  tile  machine,  drying  rooms,  etc.  The 
product  in  1889  amounted  to  about  fifty  thousand  feet  of  drain 
tile,  and  about  three  thousand  feet  of  fire  clay  chimney  fines. 

The  Building  Stones  and  tub  Stone  Industry. 

The  Coal  Measures  furnish  an  abundance  of  building  material 
suitable  for  the  local  demands.     The  best  quality  is  found  among  ^^^^  Measure 
the  sandstones.     A  stone  supposed  to  be  the  equivalent  of  the    ««»<>»*on«»- 
Warrensburg  sandstone  occurs  in  a  number  of  localities,  where  it 
may  bo  quarried  to  advantage. 

Limestones  are  quarried,  locally,  in  a  small  way,  for  building 
purposes.  The  sandstones  arc  quarried  for  building  and  dimen- 
sion stones,  and,  at  one  locality,  about  a  mile  east  of  Butler,  a 
white  sandstone  is  quarried  by  the  firm  of  Miller  &  Son,  in  a 
small  way,  to  be  used  in  the  production  of  fire  brick. 

jDay,  T.  J.: — Mr.  Day  has  a  quarry  in  sandstone,  on  the 
bluff  of  a  creek  about  three  and  one-h  ilf  miles  south  of  Butler. 
The  section  at  this  quarry  is  as  follows:  — 

Fkbt.    Inches. 

1.  Soil  ami  dccoraposiug  saiuNtouc 6 

2.  Saudstouc.    cross-bedded,    containing  numerous  streaks 

of    bituminous    matter.     (These  seem  to    be   the  re-  ^^^'^fJ"  eoBthof 

^  BaUer. 

mains   of    some   bed   of  coal  destroyed  at  no  great 

distance,  and  re-deposited  here  with  the  sand) C 
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Fket.  Inches 

3.  Saudstoue,  a  soMd,  unbroken  bed,  varyiuft,  from  the  top 
downwards,  from  a  light  grey  to  a  dark  bluish  color. 
It  somotim '8  contains  little  civities,  partially  filled 
with  a  reddish  substance,  which  pr.>bably  contains 
organic  remains 13 

Stone  i-j  quai'ried  by  handpicks.     It  is  very  soft  and  friable 

when  quarried,  and  can  be  crumbled  between  the  fingers,  but  it 

soon  hardens  on  exposure  to  the  air.     It  dresses  easily,  and  will 

admit  of  considerable  carving.     It  is  claimed  that  it  does  not 

stone   soft.^but  *'  wash,"  and  that  it  resists  ueatherin<r  influences  verv  well.    Its 

greatest  defect  is  that  it  C()ntains,  occasi  )nally,  concretions  or 
crystals  of  iron  ore  which  oxidize  and  stain  the  stone,  and 
which  spoil  the  chisels  of  the  workmen  who  dress  it.  This 
sandstone  is  used  for  bases  to  monuments  and  tombstones, 
and  for  building  purposes. 


CASS  COUNTY. 

Cass  county  contains  geologically  Quaternary  deposits,  and  the 

Upper  and  Middle  Coal    Measures.     Possibly   the    Lower  Coal 

Coal  Measure       Measures  may  be  found  in  the  valleys  of  the  south-eastern  part 

of  the  county.  The  Upper  Coal  Measures  occupy  the  greater 
part  of  the  county,  inchniinir  most  of  the  western  and  northern 
portions. 

The  Clays  and  the  Clay  Industries. 

Soils  and    alluvial   d«»pr>sits  are  used  for  the  manufacture  of 

common  building  brick.     Argilla(;eous  shales,  and  potter's  clays 

terVM*:*;iv- 01  iir  occur  at  a  number  of  localities,  but  most  frequently  in  the  south- 

here 

ea-tern  part  of  the  county.  They  are  entirely  undeveloped  at 
p:csent.     Some  of    the    best    exposures  are    in  the  vicinity  of 


Cieighton. 


THE  nUICK  MANUFArTUUERs. 


PI^asaii(  Hill  Brick  Company :  —  This  company  has  its  yard 
T,,^.  ^.,.,,  at  Pleasant   Hill   where  it   produces  common  building  brick.      It 

was    incorporated  in  the  summer   of  1888.     The   clay  used  is  a 
mixture  of  soil  and  alluvium.     Tho  plant  consists  of  four  clamp 
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kilns,  one  New  Quaker  brick  machine  (wet  process)  which  has  a 

capacity  of  thirty-five  thousand  bricks  per  day,  one  steam  engine, 

and  dryinu:  sheds.     In  1889  about  two  million  bricks  were  P^'^- ^ p"odJct* 

duced,  and  in    1890  about  one  million    seven  hundred  thousand. 

The  average  market  price   of   these  bricks  was  five  and  one-half 

dollars  per  thousand. 

jSair,  Edmund: — Mr.  Sair  has  a  brick  yard  at  Harrisonville. 
It  was  started  in  1885.  Common  building  bricks,  only,  are  pro- 
duced. The  clay  used  is  a  mixture  of  soil  and  alluvium.  The 
bricks  are  hand-made.  In  1889  about  eight  hundred  thousand 
were  produced.  The  average  market  price  of  these  was  six  dol- 
lars per  thousand. 

Wade,  W,  A.: — Mr.  Wade's  brick  yard  is  on  Knob  creek, 
at  Creighton.  It  was  started  in  1885.  Common,  hand-made 
brick,  only,  are  produced.  The  clay  used  is  alluvium.  In  1889 
abr)ut  two  hundred  and  fifty  thousand  bricks  were  produced. 

The  Building  Stones  and  the  Stone  Industries. 

The  building  stone  of  this  county  is  practically  confined  to  the 
limestones.  Of  these  there  are  a  number  of  valuable  beds  ^  in 
the  Upper  Coal  Measures,  which  are  represented  in  the   general 

-      -        _^       _  _^  _,         ,      ,       ^T  ^M      mr.      «rx     ^ « Limestones   are 

section  made  by  Professor  Broadhead,  by  Nos.  74,  78,  79,  83    available, 
and  84.     Stone  is  obtainable  from  these  beds    suitable  for  ordi- 
nary purposes,  and  for  dimension  work.     Some  of  the  beds  fur- 
nish  a  m  irble  which  is  easily  polished,   and  is  of   a  handsome 
color. 

The  limestones  have  been  quarried,  on  a  small  scale,  at  a  num- 
ber of  localities  in  the  county,  notably  in  the  vicinities  of  Pleasant 
Hill  and  Harrisonville. 

HENRY  COUNTY. 

Henry    county    contains    geologically    Quaternary     deposits,  Formauone  rep- 
LQwer  and    Middle   Coal    Measures,  and    Lower    Carboniferous 
Limestone. 

-  For  a  description  of  those  beds  see  Professor  Broadhcad*8  report  Geo- 
logical Survey,  Mo.,  1872,  Part  2,  pp.  Ul-2.  Professor  Broadhead  discusses, 
also,  tlieir  ecouoraic  value  as  a  source  of  supply  of  buUdiug  material. 
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-   The  Quaternary  deposits  consist  of  occasional  thin  sheets  of 
gravel  and  sand,  of  soil,  residuary  clays,  alluvium    and  Loess. 

^depoefu '"""^^   ^^®  ^^^   latter   occur   abundantly  along  the   valleys,    and  what 

seems  to  be  a  form  of  Loess  covers  wide  areas  of  the  prairie 
with  a  thickness  varying  from  five  to  twenty  feet. 

The  (3oal  Measures  occupy  the  greater  part  of  the  county. 
The  Middle  Measures  are  confined  to  the  north-western  part, 
while  the  Lower  Measures  occupy  the  great  central  area. 
The  Lower  Measures  are  here,  as  elsewhere,  the  most  important, 
economically.  They  are  exposed  to  better  advantage  in  Henry 
county  than  anywhere  eUe  in  the  area  under  consideration,  but 
have  also  suffered  more  disturbance.  They  furnish  various 
grades  of  clays,  clay  shales,  coal,  and  a  good  sandstone  for 
building  purposes. 


The  Coal  Meas- 
ures. 


The  Clay  Deposits  and  the  Clay  Industries. 

The  Quaternary  clays  are  used  at  present,  in  a  small  way,  for 
the  production  of  building  brick,  while  the  Coal  Measure  clays 
and  clay  shales  are  used  extensively  in  the  production  of  pottery, 
sewer  pipes,  and  paving  brick. 

Following  are  some  of  the  sections  which  were  made  at  local- 
ities where  the  clays  and  clay  shales,  though  at  present  undevel- 
oped, seem  worthy  of  being  sampled  for  the  purpose  of  making 
analyses  and  physical  tests. 


Section  near  Clin- 
ton. 


Section  at  the  bluff  of  Town  creek,  aucl  the  imraccliate  neighborhood,  ou  the 

uorth-^vestern  edge  of  Clinton. 

Feet.    Inches. 

1.  Chert  gravel  mixed  with  soil 

2.  Sandstone,  yellow  and  brown,  line  grained,  micaceous, 

friable (i-S 

3.  Ochre,  red,  soft,  with  concretions  of  limonite  and  hema- 

tite (carrying  a  band  of  gray  plastic  clay  varying  from 
one  to  six  inciies  in  tliickness),  suitable  for  tlie  manu- 
facture of  paint 2-14r 

4.  Sandstone,  gray  and  yellow,  with  red  bauds,  micaceous, 

grading  into  a  sandy  shale  at  bottom 10-12 

5.  Potters  clay,  gray  and  reddish 3 

0.  Sandstone,  yellow  and   brown,  micaceous,  gradinix  into 

a  micaceous  shale  of  alternating  yellow  and  blue  colors.     G 
7.  Sandstone,  argillaceous 3 
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/  Fest.    Inches. 

8.  Shale,  sandy 0 

9.  Shale,  argillaceous,  sandy  at  extreme  top  and  bottom...     3-i- 

10.  Sandstone,  yellow,  hard,  micaceous 2-6 

11.  Bituminous  shale,  coal  and  fire  clay 1  4 

12.  Sandstone  like  No.  1 0 1-2 

IS.  Shale,  argillaceous  and  sandy  in  places,  more  ugillaceous 

toward  the  bottom,  carries  thin,  non-com iuuous,  layers 

of  hematite,  much  jointed 35-i- 

The  above  section  was  made  partly  along  ihe  slope  where  there 
are  evidences  of  local  disturbance,  and  it  may  be  slightly  in 
error.  No.  13  is  probably  of  value  for  the  manufacture  of 
sewer  pipes  and  paving  biick.  No.  3  is  a  paint  material,  and 
No.  5  is  a  possible  source  of  potter's  clay. 

Section  at  Gilkerson's  ford,  township  41  N.  26  W.,  section  26,  N.  W.  of  S.  B. 
quarter.    One  eighth  of  a  mile  above  the  iron  bridge. 

flet.    Inches. 

1.  Sandstone,  gray  to  yellow,  soft,  variegated .     4-f 

2.  Slope  of  soil  and  chert  pebbles 

8.  Shitle,  yellow,  sandy 6 

4.  Bituminous  shale,  vegetable  mold 2-C  ^u??ford. 

5.  Fire  clay,  very  siliceous,  iron  stained 2^-3 

6.  Shale,  gray  to  yellow,  sandy  toward  top 5-6 

7.  Shale,  blue  to  black,  argillaceous 3 

8.  Sandstone,  yellow,  soft 3-4 

9.  Shale,  argillaceous 3-4 

10.  Limestone  concretions,  more  or  less  tepiaced  by  iron, 

containing  a  great  numl)er  of  vegetable  rcmaiis. . . .  3-5 

11.  Coal .6 

12.  Fire  clay,  siliceous  and  ironstained 2 

18.  Shale,  blue,  very  argillaceous 20-25 

14.  Coal 3 

15.  Fire  clay. 

The  fire  clay  of  this  section  can  have  but  little  value  as  a  re- 
fractory material  on  account  of  its  impurities,  but  it  might  serve,  ciayinitabie  for 
mixed  with  some  of*  the  shale,  for  the  production  of  sewer  pipe 
and  paving  brick.  The  heavy  bed  of  shale,  No.  13  of  this 
section,  should  prove  a  satisfactory  material  for  the  coarser 
grades  of  clay  products. 

Just  below  the  ford  where  this  section  was  made  there  occurs 
a  thick  and  extensive  deposit  of  Loess  clay  suitable  for  the 
manufacture  of  a  high  grade  of  structural  brick. 
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Section  at  Jackson's  mill,  township  41  N.  26  W.,  sactlon   14,  S.  W.  ciiuir- 
tcr  of  the  S.  E.  quarter.     See  p.  66. 

Feet.    Inches. 
1.  Gravel 3 

Section  at  Jack-            2.  Fire  clay,  in  places  approaching  to  a  potter's  clay 2            C 

3.  Sandstone,  ferruiiinous 1  3 

4.  Shale,  gray,  sandy 4^-4i 

6.  Shale,  blue,  argillaceous 12 

6.  Sandstone,  with  iron  concretions,  fossiliferous 1 

7.  Shale,  blue  to  black,  varylnaj  from  soft  to  hard,  fossil- 

iferr)us,  much  jointed 3-3^ 

8.  Sandstone,  with  blue  shale  intercalated 8-10 

9.  Coal 2 

Water  level. 

This  section  is  supposed  to  correspond  with  the  one  at  Gilker- 

son'sford,  with  some  variations  in  the  character  and  thicknesses 

of  the  beds. 

Fire  and  potter's       The  fire  and  potter's  clay,  No.  2  of  this  section,  appears  to  be 

able  quality,      of  workable  quality,  and    suitable  for  the  production  oF pottery 

and  a  low  grade  of  fire  brick.  The  shale  beds  appear  to  be  of  a 
satisfactory  churacter  for  the  manufacture  of  sewer  pipes  and 
paving  brick. 

Secti  'u  on  William   Grant's  farm,  township  42  N.  2(5  E.,  section  23,  N.  E. 
quarter  of  the  N.   E.  quarter. 

Section  from  the  top  downwards. 

Fekt.    Inches. 

1.  Gravel 3 

2.  Plasiic  potter's  chiy 3-5 

3.  Uydraul'c  limestone 1  .]-2 

4.  Shale,  gray,  calcareous 2 

5.  Slate, .black,  jointed 1 

G.  Slate,  black,  rhomboidal  joints,  called  "block"  slate..  8-10 

7.  Hydraulic    limestone  in  irrej^uiur  layers  and  lenticular 

masses,  pyritiferous 1  3 

Section  at  William  ^-  ^'"'^^ ^^"^ 

Grant's.  <j.  Fire  clay,  stained  more   or  less   with   iron,   carrying   a 

nun-continuous  thin  scam  of  coal 4 

10.  Coal,  pyritiferous l-lj 

1 1 .  Fire  clay 1 

12.  Clay  shale,  black,  llssile,  weatherini;  to  a  soft  and  plas- 

tic mass,  pyritiferous 4  «; 

13.  Coal 4 

14.  Sha'e,  very  sai  dy,  11  led  with  the  remains  of  sijjjillaria.. 
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Of  this  section,  No.  9  is  the  onl}'  bed  which  seems  to  bo  of 
any  practical  value.  It  will  probably  make  common  fire  brick, 
and  will  do  to  mix  with  other  clays  for  various  purposes. 

The  following  section  was  obtained  from  Mr.  J.  T.  Kirk.  It  is  of  a  drill  hole 
sunk  on  his  farm  which  is  situated  in  township  41  N.  26  W.,  section  24,  N.  £. 
quarter  of  the  N.  £.  quarter. 

F£BT.    Inches. 

1.  Sou  and  drift 5 

2.  Sandstone  16-17 

3.  Limestone,  yellow  to  gray,  very  hard 2  secUon  at  J.  T. 

4.  Whiteclay 3  Klrlt's. 

5.  Clay,  blue  (argillaceous  shale?) 33 

6.  Clay,  colored  deep  red,  pink  and  lavender 10 

Judging  from  the  samples  furnished  by  Mr.  Kirk,  No.  6  of 
this  section  should  be  valuable  for  the  manufacture  of  paints. 

Section  at  Judge  J.  G.  Dorman's  farm  on  Deer  Creek,  township  42  N.  25 
W.,  section  32,  S.  E.  quarter. 

Fkbt.    Inghbs. 

1.  Son  and  drift 1-3 

2.  Fragments  of  sandstone,  and  a  pink,  fossiliferous  lime- 

stone      2 

3.  Shale,  blue,  argillaceous,  gritless,  grades  upwards  into 

a  soft,  whitish,  very  plastic  clay,  probably  as  a  result  ^Dormon's. 

of  decomposition.  It  carries  near  the  top  a  bed  of 
ochre  and  concretionary  hematite,  which  varies  in 
thickness  from  4  to  12  inches 4'-f- 

4.  Coal 4-5 

5.  Fire  clay,  sandy,  pyritiferous,  seam  of  siliceous  iron 

ore  at  the  top i-1 

6.  Clay  shale,  black,  soft,  pyritiferous 2-6 

7.  Plastic  potter's  clay 14-|- 

Watcr  level. 

The  bed  of  ocher  and  hematite,  in  No.  3  of  the  section,  occurs 
here  over  a  wide  area.     It  is  quite  accessible  and  is  well  adapted  ocber  bed  oi 
for  the  manufacture  of  paints.     The  potter's  clay,  of  No.  7  in    ^""^* 
this  section,  seems  to  be  of  excellent  quality,  and  is  said  to  be 
six  or  more  feet  in  thickness. 

Section  at  Hartwell,  township  42  N.  27  W.,  section  2\,  N.  W.  quarter  of  the 
N.  W.  quarter. 

Feet.    Incues. 

1.  Soil 1-14  Section  at  Hart- 

2.  Clay,   resembling  Loess,  sandy  toward  the  bottom..  21  ^^'®"* 
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Section  at  Hart- 
well. 


Section  at  Lewis 
Station. 


Feet.    Inohbs. 
8.  Shale,  gray  to  black,  very  argillaceous,  fissile 6 

4.  Hydraulic  limestone,  fosslllferous i 

6.  Shale,  black,  hard,  fissile 2 

6.  **  Block  "  shale,  black,  hard,  joluted 6 

7.  Coal 24-34 

8.  Fire  clay. 

The  clays  and  shales  here  could  be  easily  mined  in  connection 
with  the  coal.  They  seem  well  adapted  for  the  coarser  grades 
of  clay  products. 

Section  at  Lewis  Station,  township  42  N.  25  W.,  section  9,  N.  W.  quar- 
ter of  the  N.  W.  quarter;  at  what  is  known  as  the  "Good  "  coal  mine. 

Feet.      Inohes. 

1 .  Slope  of  yellow,  porous  limestone 

2.  Limestone,  yellow,  argillaceous 3 

3.  Sandy  shale • 6 

4.  Shale,  black,  thinly  laminated,  bituminous,  limestone 

concretions,  abounding  In  fossils  at  bottom 2  ^ 

5.  Shale,  argillaceous 8 

G.  Coal 1  4 

7.  Fire  clay 2  6 

8.  Sandy  shale 7 

9.  Sandstone,  fine  grained 2  6 

10.  Shales  and  sandstones,  alternating 20 

1 1 .  Bituminous  shale 2  6 

12.  Sandstone,  black.  Irregularly  bedded 2 

1 3.  Shale,  black,  argillaceous 4 

U.  Coal 1  6 

1 .").  Shale,  light  colored,  sandy 5 

Ki.  Sha'e,  argillaceous 4 

17.  Shale,  black,  argillaceous 4 

1 8.  Hydraulic  limestone 1 

11).  Shale,  black 1  6 

1>U.  Coal 2  8 

21.  Fire  da  v. 


Sen  ion  on  Field's 
creek 


Section    on   Field's  creek,  townsliip  42  N.  26  W.,  section  29,  N.   E.   quar- 
ter of  the  N.  E.  quarter. 

Fbkt.      Inches. 

1.  Soil 2 

2.  Hydraulic  limestone,  fossiliferous 1  6 

3.  Fire  clay,  hiu:hly  ferruginous 2  <j 

4.  Shale,    black,  jointed,  tilled  with  small  round  concre- 

tions, arj^illaceous 1  2 

5.  Shale,  black,  fossiliferous G 

G.  Coal 2i-3 

7.  Fire  clay,  impure,  lower  foot  ferruginous ?•  4 
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FEKT.     INGHX8. 

8.  Coal  and  impure  fire  clay,  with  one  to  two  inches  of  coal 

at  the  bottom. 1 

9.  Fire  clay,  siliceous,  with  remains  of  sigillaria 1 

10.  Shale,  black,  argillaceous,  fissile,  pyritiferous 5 

^^-  ^^^^ ^        Section  on  Field's 

12.  Fire  day,  impure,  sandy 2-8  creek. 

18.  Sandstone 6 

14.  Clay,  carrying  near  the  top  about  six  inches  of  red  paint 

clay,  very  plastic  near  the  top  where  it  is  weathered, 

grades  into  a  fire  clay  at  the  bottom 2-f- 

THB   BRICK   MANUFACTURERS. 

Morehead,  Herbert: —  Mr.  Morehead  has  a  brick  yard  at  Clinton, 
which  was  started  in  1885.  Hand-made  bricks,  only,  are  pro- 
duced. In  1890  about  five  hundred  thousand  were  made.  The 
market  value  of  these  was  about  five  and  one-half  dollars  per 
thousand. 

The  De.epwaler  Brick  and  Tile  Company: — This  company 
started  on  a  small  scale  in  1885,  at  Deepwater,  running  only  a 
hand  yard.  In  June,  1889,  the  present  company  was  organized. 
The  product  consists  of  common,  paving,  stock  and  ornamental 
bricks.  Drain  tiles  and  sidewalk  tiles  are  also  produced.  The  pi^nt  and  product, 
plant  consists  of  four  up  draft  kilns,  one  35  horse  power  steam 
engine,  one  Kells  &  Son's  brick  machine,  having  a  .capacity  of 
30,000  brick  per  day,  one  Raymond  repress  for  face  brick,  and 
one  steam  crusher.  The  bricks  are  dried  by  direct  heat.  About 
three  hundred  and  fifty  thousand  common  brick  are  made  per 
month.  The  output  of  the  other  products  could  not  be  ascer- 
tained, but  it  is  comparatively  small. 

Hendricks^  R,  W,: — Mr.  Hendricks  has  a  brick  yard  in  Cal- 
houn which  was  started  in  1877.  He  produces  by  hand  pro-p^^^j^^^ 
cess.  The  product  consists  of  common  brick  and  a  few  fire 
brick.  In  1889  he  made  about  two  hundred  thousand  bricks, 
but  some  years  his  product  amounts  to  five  hundred  thousand. 
A   residuary  clay  of  a  bed  of  the  Coal  Measures  is  used. 

The   Missouri  Clay   Company: — This   company    started    at 
Deepwater,  in  October,  1890.     The  product  consists  of  paving 
and  building   bricks,  the  latter  being   made  a  specialty.     The  piantand product. 
plant  consists  of  a  one  hundred  horsepower  engine, two  boilers. 
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one  Warsaw  perfection  brick  machine  having  a  capacity  of  forty 
thousand  bricks  per  day,  three  up  draft  kilns,  and  three  down 
draft,  all  rectangular. 

The  clay  used  here  is  from  a  bed  of  the  Lower  Coal  Measures. 
A  pit  about  30  feet  in  diameter  has  been  excavated,  in  which 
the  following  section  is  exposed  : — 

Feet.      Inches. 
1.  Soil,  black 1 

Section  at  Deep-          ^'  ^^*y»  resembling  loess,  black  and  reddish,  very  tough.     7 
water.  3.  Clay,  alternating  white  and  reddish  beds,  plastic 1-2 

4.  Sandstone,  soft  and  laminated 1^-2 

5.  Coal 1 

6.  Fire  clay,  jointed,  stained   with  iron   oxide  along  the 

joints,  contains  remains  of  sigillaria,  purer  toward  the 
bottom 5 

7.  Clay,  plastic  in  upper  part,  and  stained  with  iron  oxide 

grading  downwards  into  a  fire  clay 6-j- 

All  of  the  clays  of  this  section  are  used  mixed  together. 


THE  POTTERIES  AT  CLINTON. 

The  Clinton  Potter}/  Company:  —  This  company  started  in 
1886.  The  product  includes  a  general  line  of  brown  stono 
ware.  The  plant  consists  of  two  steam  mixers,  five  wheels,  five 
kilns,  of  which  two  are  up  draft,  and  three  down  draft,  and  a 
large  building  containing  the  engine,  and  the  working  and  dry- 
ing rooms.  In  1889  121  ears  of  ware  were  shipped.  In  1890 
the  output  was  somewhat  increased. 

The  clay  used  is  obtained  on  the  company's  land  in  townshi[> 
41  N.  26  W.,  section  3,  N.  W.  quarter.  A  bed  about  five  feet 
thick  is  worked  in  an  open  cut.  About  eighteen  loads  of  two 
tons  each  are  removed  weekly. 

The  section  at  this  point  is  as  follows:  — 

Feet.       Inches. 

1.  Soil,  blnck 1                   0 

2.  Drift  and  decomposed  san<lstone 1 

3.  C?lay,  ])rown  yellow,  fria])le  and  sandy  but  tlssile  at  base  1                  G 

4.  Liinonite,  siliceous 1 

.").  Clay,  lavender,  tlssile,  plastic 1 

G.  Taint  clay,  red 1-4 

7.  Clay,  irregularly  banded,  yellow  and  drab,  handy 8 


Section  at  Clinton. 
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FBET.         INCHES. 

8.  Clay,  drab  with  yellow    iron  stains,  jointed,  slightly 

sandy 4  2 

9.  Clay,  drab,  plastic,  gritless,  fissile 1 

10.  Slate. 

Material  from  the  entire  section  here  is  excavated  and  then 
sorted,  the  best  being  hauled  to  the  pottery  in  Clinton. 

North  &  Reeves:  —  This  pottery  is  located  on  the  Missouri,  ^^^^^■"^p'^'**^^- 
Kansas  &  Texas  railway,  a  short  distance  south  of  the  depot. 
It  was  started  in  1885.     Two  up  draft,  circular  kilns  are  in  use- 
The  product  consists  of  a  general  line  of  brown  stone  ware.     In 
1889  the  total  product  was  valued  at  $6,000. 

The  clay  used  is  a  mixture  of  varieties  obtained  from  several 
localities  in  and  about  Clinton.     It  is  all  Coal  Measure  clay. 

THE    POTTERIES    AT    CALHOUN. 

The  pottery  industry  at  Calhoun  has  declined  somewhat  in  the 
last  few  years,  there  being  now  only  about  one-half  the  number 
of  potteries  that  were  formerly  in  operation  there.  At  present 
four  potteries  are  at  work. 

Calhoun  Pol tery : — This  pottery  was  started  in  1871.     The„   ,    , 

•^  f  J  Product 

product  consists   of  a  general  line  of   brown  stone  ware,  drain 
tiles  and  flower  pots. 

Darby  t6  Sons:  — This  firm  began  in  1878.     The  product  con- 
sists of  a  general  line  of  brown  stone  ware,  drain  tile  and  flower 
pots.    Two  circular  up  draft  kilns  are  used.    In  1889  an  average  ^^*****'*'***'°**°^'' 
of  five  thousand  gallons  per  week  was  produced. 

The  clay  used  comes  from  Harden's  bank. 

Underwood  <&  Sons: — This  firm  began  business  in  1875, 
The  product  consists  of  brown  stone  ware  of  all  kinds  and  a 
small  amount  of  art  pottery,  which  is  custom  made.  During 
1889  an  average  of  five  thousand  gallons  per  week  was  produced. 
One  circular  up  draft  kiln  is  used. 

Jegglin^  G.  A,:  —  Mr.  Jegglin  began  business  in  1881.  He 
produces  a  general  line  of  brown  stone  ware.  One  up  draft 
circular  kiln  is  used.  In  1889  he  proJucad  about  two  hundred 
thousand  gallons. 

5 
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THE    SERVER   PIPE    WORKS. 

Dickey  Sewer  Pipe  Co. :  —  The  works  of  this  firm  are  situated 
jit  Deepwater  on  the  Kansas  City,  Fort  Scott  &  Memphis  rail- 
way. Operations  were  begun  in  1886.  The  product  consists 
piantandprodnct.j||^  present  of  scwcr  pipe,  but  the  company  intends  in  the  future 

to  produce  paving  brick,  fire-proofing  and  terra  cotta.  In  1889 
one  hundred  tons  of  clay  per  day  were  made  into  sewer  pipes. 

The  factory  is  conveniently  arranged,  with  the  clay  beds  on 
one  side  and  railway  switches  on  the  other.  The  equipment  is 
in  every  way  modern. 

The  clay  used  is  from  a  heavy  bed  of  argillaceous  shale,  which 
varies  very  much  in  character,  growing  darker  in  color  and  more 
argillaceous  downwards ;  it  is  jointed,  often  fissile  and  plastic, 
and  sometimes  resembles  a  fire  clay.  It  carries  thin  layers  and 
often  large  concretions  of  iron  ore.  These  are  thrown  out  by 
the  workmen  who  excavate  the  clay.  The  clay  is  worked  in  an 
open  cut,  the  entire  •4)ed,  fifteen  feet  or  more  in  thickness, 
being  utilized.     There  is  no  stripping  to  be  removed. 


ArtrillaceoDS 
tfnale  ased. 


Coal  Measure 
sands  tones 
chiefly  used. 


The  Building  Stones  and  the  Stone  Industries. 

Lower  Carboniferous  limestones  occur  in  the  south-eastern 
part  of  the  county,  being  represented  by  beds  of  the  Burlington 
group.  The  beds  here  will  furnish  the  best  of  material  for 
lime  making  and  building  stone,  but  at  present  they  are  com- 
paratively inaccessible.  The  Coal  Measures  of  Henrv  county 
furnish  some  excellent  sandstone,  but  practically  no  limestones 
for  building  purposes.  The  sandstones  are  widely  distributed. 
Beds  in  the  vicinity  of  Clinton,  and  those  mentioned  in  the  sec- 
tions  at  Gilkerson's  Ford  and  Jackson's  Mill,  given  above,  have 
proven  good  building  material.  They  are  durable  and  easily 
worked.  Large  blocks  arc  obtainable  in  some  localities.  The 
best  beds  occur  near  the  surface,  and  need  but  little  stripping. 

The  stone  industries  have  been  little  developed,  only  such 
operations  having  been  entered  into  as  was  due  to  local  demands, 
there  being   no  material  suitable    for   the  shipping  trade.     No 
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quarries  of  sufficient  importance  to  need  special  description  are 
being  worked  at  present. 


JACKSON  COUNTY. 

In  Jackson  county  are  represented  the  Quaternary  deposits,   ^^^^^j^^^^^  ^^ 
of  whicli  the  Loess  is  the  most  important,  and  the  Upper  and    s^nted. 
Middle  Coal  Measures.     The  Upper  Coal  Measures  occupy  nearly 
the  whole  area  of  the  county. 

The  Clays  and  the  Clay  Industry. 

Soils,  residuary  clays,  alluvium.  Loess,  and  argillaceous  shales 
occur  abundantly.  The  Loess  has  its  greatest  development  in 
Jackson  county.  On  the  bluffs  of  the  Missouri  river,  at  Kansas ^tj la fu^ck 
City,  it  sometimes  has  a  thickness  of  not  less  than  85  feet.  With  a 
few  exceptions,  where  it  is  too  sandy,  the  Loess  is  of  good  quality 
for  brick  making  throughout  its  entire  thickness.  It  is  easily 
worked  and  makes  unexcelled  building  bricks  of  all  kinds.     The 

.,  .J  1  1     11       •    1  J  'i.  1  .1    Worked  for  build - 

soils,  residuary  clays,  and  alluvial  deposits  are  more  or  less  avail-    ing  brick, 
able  for  brick  making,  but  in  the  presence  of  Loess  they  are 
rarely  used,  owing  to  the  superior  qualities  of  the  latter. 

Argillaceous  shales  are  abundant  and  easily  obtained.  They 
are,  however,  nearly  all  too  impure  for  manufacturing  purposes. 
Some  that  appear  to  be  valuable  are  too  highly  calcareous  to  stand 
burninor.     One  of  the  argillaceous  shale  beds,  number  72  of  the  .    .., 

°  ,  ^   °  '  ArRillaceons 

Coal  Measure  section,  is  a  notable  exception  to  the  usual  occur-    JariBbie'va?ue 
rence.     It  furnishes  an  excellent  material  for  the  manufacture 
of  a  variety  of  clay  wares.     This  bed  is  further  described  in  the 
notes  on  The  Diamond  Brick  &  Terra  Cotta  Co.,  given  below. 

the  brick  manufacturers  of  KANSAS  CITY  AND  VICINITY. 

American  Brick  Company: — This  company  has  two  yards, 
one  at  the  corner  of  Third  and  Harrison  streets,  the  other  at  the 
corner  of  Third  street  and  Troost  avenue.  The  product  consists 
of  common  brick  only.     The  plant  includes    seven  open,  clamp 

.  I        »  1  Plant  and  product. 

kilns,  one  wire  cut-off  brick  machine,  one  Adrian  brick  and  tile 
machine,  and  one  Little  Wonder  brick  machine  (  having  a  capac- 
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ity,  each,  of  thirty  thousand  a  day),  and  two  engines  of  seventy- 
five,  and  eighty  horse  power  respectively.  In  1889  about  eight 
and  a  half  million  bricks  were  produced.  In  1890  about  two  and 
a  half  million.  Bricks  are  shipped  to  SeJalia,  Odessa  and  Con- 
cordia. 

Diamond  Brick  <&  Terra  Cotla  Company: — This  firm  has 
its  office  in  Kansas  City  but  its  works  are  about  three  miles 
south-east  of  the  city,  on  the  Kansas  City  and  Southern  railway. 
The  chief  product  is  paving  brick,  but  some  terra  cotta  and  fire 

piantandprodnct  proofing  have  been  made.     The  plant  consists  of  two  up  draft, 

and  three  down  draft  kilns  (all  rectangular  case  kilns),  a  Pen- 
field  machine  for  bricks  and  fire  proofing,  one  dry  pan,  one  eight 
horse  power  engine,  and  a  steam  dry  house.  The  capacity  of 
the  works  is  thirty  thousand  bricks  per  day.  In  1890  about  two 
and  a  half  million  paving  bricks  were  produced.  Most  of  these 
bricks  were  shipped  to  Omaha,  Neb.,  Wichita,  Kan.,  Sedalia  and 
Joplin,  Mo. 

The  clay  used  comes  from  bed  number  72  of  the  Coal  Meas- 
ure General  Section,  the  outcrop  being  about  an  eighth  of  a  mile 
north  of  the  works,  and  connected  with  them  by  means  of  a 
tramway.     The  bed,  where  worked,  is  about  eighteen  feet  thick, 

Argillaceous  shale  and  is  capped  with  limestone.    The  upper  ten  feet  is  rather  sandy 

and  is  not  mined.  The  part  which  is  mined  consists  of  an  argil- 
laceous shale  which  varies  somewhat  in  character,  vertically,  but 
seems  to  be  fairly  persistent  in  character,  horizontally.  In  some 
places  it  is  somewhat  sandy.  The  base  of  the  bed  is  the  most 
argillaceous  portion,  and  sometimes  contains  a  few  fossils. 

Gates  i&  Brooks:  — This  firm  has  a  yard  at  the  corner  of  Sec- 
ond and  Cherry  streets.  Common  bricks,  only,  are  produced. 
The  plant  consists  of  four  open  clamp  kilns,  one    Quaker,  and 

riant  and  product.  -%.*      j.-      \     '    ^  i«  i^ii*  i?^  i  i*  t 

one  Martin  brick  machine,  both  being  sort  mud  machines.  In 
1889  five  million  bricks  were  produced. 

Kansas  City  &  Wyandotte  Pressed  Brick  Company: — This 
firm  has  its  yard  at  Rivcrview  on  South  Fifth  street.  It  pro- 
duces common,  stock  and  ornamental  brick.  The  plant  consists 
of  four  open,  clamp  kilns,  one  Kenedy  Dry  Press,  one  Little 
Wonder  mud    machine,  a  forty-five    horse  power    engine,    one 
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boiler,  sheds,  etc.     In  1889  about  three  million  bricks  were  pro- 
duced.    In  1890  about  two  and  a  half  million. 

Kansas  City  Terra  Cotta  Lumber  Company:  —  This  firm 
has  a  yard  at  the  corner  of  Lydia  avenue  and  First  street.  It 
formerly  produced  terra  cotta  lumber,  but  at  present  is  engaged  ^^^^^^"^p'^^*****^*- 
only  in  the  manufacture  of  common  brick.  The  plant  consists 
of  five  open  clamp  kilns  and  four  circular  up  draft  kilns,  and 
two  Clark  mud  machines. 

Kansas  City  Hydraulic  Pressed  Brick  Company: — This  com- 
pany has  one  of  the  most  complete  brick  plants  in  the  country. 
It  has  two  yards,  one  atGuinotte  and  Allen  avenues,  the  other 
at  the  corner  of  Askew  avenue  and  Seventeenth  street.  The 
plant  consists,  in  part,  of  eight  Graves  Patent  Duplex,  eight 
Winguard,  and  four  common  kilns,  four  hydraulic  presses, 
(three  of  which  have  a  capacity  of  forty-five  hundred  bricks  per 
hour,  and  one  of  twenty-five  hundred  per  hour)  and  six  engines 
having  a  total  of  five  hundred  and  twenty-five  horse  power. 
The  product  consists  of  common,  stock,  paving  and  ornamental 
bricks  of  all  kinds.  In  1889  a  total  of  about  twenty  million 
bricks  was  produced,  and  in  1890  a  total  of  about  twenty- 
one  million.  Bricks  are  shipped  to  many  different  States,  rang- 
ing from  Texas  to  Washington. 

Mense-Newman  Brick  Company: — This  firm  has  its  yard  at 
the  corner  of  Troost  avenue  and  Fifth  street.  The  product  con- 
sists of  common  building  biick.  The  plant  includes  three  open, 
clamp  kilns,  and  drying  sheds.  The  bricks  are  made  by  hand. 
In  1889  four  million  bricks  were  produced,  and  in  1890  two 
million. 

Murdock,  liobt,  B, : —  Mr.  Murdock  has  a  brick  yard  at  No. 
422  West  Sixth  street.  The  product  consists  of  common  and 
stock  brick.  The  plant  comprises  four  open,  clamp  kilns,  sheds, 
etc.  The  bricks  are  made  by  hand.  In  1889  three  million  com- 
mon bricks,  and  five  hundred  thousand  stock  bricks  were  pro- 
duced.    The  product  in  1890  was  about  the  same  as  in  1889. 

Norcross  Bros.: — This  firm  has  its  yard  at  the  corner  of 
Broadway  and  Second  street.  Common  bricks,  only,  are  pro- 
duced. The  plant  consists  of  four  open,  clamp  kilns,  one  Pott's 
horizontal  mud  machine,  and  one  stock  brick  machine.     The 
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total  capacity  of  the  plant  is  forty  thousand  bricks  per  day.     In 
1889  about  four  million  bricks  were  produced. 

Randally  Wm.: — Mr.  Randall  has  a  brick  yard  at  Independ- 
piant and  product,  enco  where  he  makes  a  common  building  brick.     He  manufact- 
ures   by  hand  and  for  burning  uses  three  open,  clamp  kilns. 
In  1889  he  produced  about  one  million  *  bricks,   and  in    1890 
about  the  same 

Seddon  &  Edivards  Brick  Company: — This  firm  has  its 
yard  at  the  corner  of  Gillis  avenue  and  First  street.  Com- 
mon brick,  only,  are  produced.  The  plant  consists  of  four  open, 
clamp  kilns,  one  Adrian  stiff  clay  brick  and  tile  machine,  with  a 
capacity  of  thirty  thousand  bricks  per  day,  one  twenty  horse 
power  engine,  sheds,  etc.  In  1890  seven  million  bricks  were 
produced. 

/Standard  Brick  Company:  —  This  firm  has  a  yard  near 
the  crossing  of  Alexandria  street  and  the  Belt  Line  railway. 
Common  brick,  only,  are  produced.  The  plant  consists  of  two 
open  clamp  kilns,  one  Sword  &  Son,  one  Wallace  and  one 
Martin  brick  machine.  In  1890  one  hundred  and  fifty  thousand 
bricks  were  produced.  This  yard,  when  visited,  had  but  just 
started,  and  only  one  trial  burning  bad  been  made. 

Strusl^  \Vm.: — Mr.  Strust  has  a  brick  yard  at  Independence. 
He  produces  common  brick  only.  The  I) ricks  are  made  by  hand, 
and  two  open  clamp  kilns  are  used  for  burning.  In  1889  he 
produced  six  hundred  thousand*  bricks. 

Stuckenberg^  H,  H. : —  This  firm  has  a  yard  at  the  corner  of 
Lydia  avenue  and  Fourth  street.  Common  stock  bricks  are  pro- 
duced. The  plant  consists  of  four  open  clamp  kilns  and  one 
Wallace  mud  machine. 

Triphammer^  O.  A^,  Brick  Company: — This  firm  has  a 
yard  situated  on  the  corner  of  Broadway  and  Twenty-sixth 
street.  Common  brick,  only,  are  produced.  The  plant  consists 
of  four  open,  clamp  kilns,  and  one  trip  hammer  brick  machine, 
with  a  capacity  of  forty  thousand  bricks  per  day.  In  1890  three 
million  bricks  were  produced. 

Underwoody  Drury :  —  Mr.    Underwood    conducted    a    brick 
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yard  on   Lydiii  avenue   between   Second   and   Fourth   streets. 

Common  and  stock  bricKs  were  produced.     The  plant  consisted  Pift^t  and  product. 

of  seven  open  clamp  kilns,  two  Lyon  dry  presses  and  a  Martin 

mud  mill.     In  1889  ten  million  common,  and  two  million  stock 

bricks,  were  produced.     This  yard  has  been  closed,  owing  to  the 

death  of  the  proprietor. 

POTTERIES. 

There  are  a  number  of  dealers  in  pottery  at  Kansas  City,  but 
the  only  producer  in  Jackson  county,  at  present,  is  the  follow- 
in<]::  — 

Kansas  City  Pottery  Company: — This  company  has  its 
works  at  the  corner  of  Nineteenth  and  Walnut  streets.  It  began 
business  in  1888.  The  product  consists  of  flower  pots,  vases, 
baskets,  yard  ornaments  and  a  general  line  of  brown  stone  ware. 
The  plant  consists  of  a  building  containing  work,  drying  and 
storing  rooms,  three  flower  pot  machines,  four  wheel  machines, 
steam  en«?ine  and  crusher,  and  one  circular  up  draft  kiln.     Theoiay  from  Henry 

^  111  county  need. 

greater  part  of  the  clay  used  comes  from  Brownington  and 
Calhoun,  both  in  Henry  county.  In  1889  forty  thousand  gallons 
of  jars  and  jugs  were  produced,  and  also  about  thirteen  thou- 
sand dollars  worth  of  flower  pots  and  vases. 

SEWER   PIPE   WORKS. 

Kansas  City  Sewer  Pipe  Company:  —  This  company  has  its 
works  on  the  C.  &  A.  and  Mo.  Pac.  railways,  at  the  corner  of 
Guinotte  and  Cleveland  avenues  in  the  northern  part  of  Kansas 
City.  The  product  consists  wholly  of  sewer  pipes.  The  plant  i*i"^*»<*P">do<5t. 
is  a  modern  one,  and  the  only  drawback  to  the  industry  is  the 
fact  that  it  has  to  ship  its  clay  from  distant  points,  most  of  it 
coming  from  Henry  and  Jackson  counties.  In  1889  about  thirty 
thousand  tons  of  clay  was  manufactured  into  sewer  pipes. 


The  Building  Stones  and  the  Stone  Industry. 

The  supply  of  building  stone  is  confined  to  the  layers  of  rocks 
included  between  Nos.  71  and  99  of  Prof.  Broadhead's  general 
section.     These   layers  varv   from  one   foot  to   thirtv  feet   in 
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thickaeM;  tbey  fornish  a  material  suitable,  only,  in  most 
for  commoo  purposes.  Some  of  the  layera,  however, 
are  ocoasionally.  thick  bedded,  aad  permit  the  quarrying  of  a 
good  dimension  stone,  in  Urge  sized  blocks.      , 

Kearly  all  of  the  active  quarries  in  the  county  _are  in  Eatisas 
City,  were  ^ey  are  operated  under  the  stimulus  of  the  large 
local  demand.  These  quairies  are  so  similar  in  ofaivacter  as  to 
need  no  individual  mention,  beyond  the  facts  which  appear  in 
the  statustioal  table  at  the  end  of  this  article.  They  are  all, 
practically,'  openingd  in  the  sides  of  the  bluffs  and  hills,  and  they 
are  rarely  worked  to  any  considerable  depth,  owing  to  tiK 
rapidly  increasing  amount  of  stripping  as  the  hill  or  binil  is 
penetrated.  ■^ 

'  On  the  opposite  page  are  two  illustrations  of  typical  quarries 
in  the  Upper  Coal  IVfeasures,  at  Kansas  City.  That  of  tbfr 
Weston  quarry  shows  the  thini  irregular  beds  of  stratnm-  No. 
98,  and  a  thick,  typical  bluff  stripping  of  Loess.  That  of  the 
north  bluff  quarry  illiistrates  well  the  occurrence  of  the  'Kme- 
atones  where interbedded  with  shale. 


JOHNSON  COUNTY. 


The  formations  of  Johnson  county  include  the  Quaternary  de- 
posits, and  the  Lower  and  Middle  Coal  Measures.     The  Quater- 
e.  nary  deposits   consist   of   the  usual  Loes;),  soil,  alluvium    iind 
""""  residuary  clays.     The  Lower  Coal  Measures,  generally  speaking, 

occupy   the  eastern  part  of  the  county,  and    the  Middle  Coal 
Measures  the  central  and  western  parts. 

The  Clays  and  the  Clat  Industry. 

The  Quaternary  clays  are  suitable,  only,  for  common  brick 

making.     Along  the  outcrops  of  the  Lower  Coal  Measures,  hciw- 

Fite.  uotier'B  ftnfl  cvcr,  are  numerous  beJs  of  fire  and  potter's  clay  and  clay  shales. 

oocnr.  '^'         These  furnish  the  material  for  the  clay  works  at  Knobnnstcr  and 

Montserrat.      At   Knobnoster   a  bed   of   fire    clay  and  shale  is 

worked  in  an  open  cut,  the  product,  amounting  to  about  four- 
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teen  thousand  tons  annually,  being  shipped  to  Kansas  City, 
where  it  is  manufactured  into  sewer  pipes. 

THE  BRICK  MANUFACTURERS. 

Knobnoster  Mining  and  Manufacturing  Company: — This 
company  has  its  works  located  at  Knobnoster.  It  was  incor- 
porated in  June,  1890.    Common,  fire  and  vitrified  paving  bricks 

1  1        r^i  1       .  .   .         i.    .  ^      j»^  A  1       Plant  and  products 

are  produced.  The  plant  consists  of  two  up  draft  rectangular 
kilns,  one  forty  horse  power  engine  and  boiler,  one  pug  mill,  one 
Wallace  mud  machine,  and  one  hand  repress.  The  clay  used 
comes  from  a  bank  of  fire  clay  and  shale  of  the  Lower  Coal 
Measures,  in  the  immediate  vicinity. 

Monlserrat  Mining  &  Manufacturing  Company: — The 
works  of  this  company  were  s'tuated  at  Clear  Fork  station 
on  the  Missouri  Pacific  railway.  They  were  destroyed  by  tire 
in  1890,  and  have  not  yet  been  rebuilt.  The  product  consisted 
of  paving  brick,  drain  tiles,  fire-proofing  terra  cotta  lumber  and 
a  few  fire  brick..  The  plant  was  valued  at  about  thirty  thousand 
dollars.  The  clay  used  was  taken  from  a  bank  at  the  rear  of 
the  works.  It  consists  of  an  eight  foot  bed  of  fire  clay  and  a 
four  foot  bed  of  argillaceous  shale,  the  former  overlying  the  The  ciayufcd. 
latter.  For  fire-proofing  and  fire  brick  the  bed  of  fire  clay  was 
used  exclusively,  but  for  other  products  the  fire  clay  and  shale 
were  worked  together.  The  value  of  the  annual  product  amount- 
ed to  about  forty  thousand  dollars.  These  works  were  well  sit- 
uated, and  were  supplied  with  a  good  quality  of  clay. 

DRAIN  TILE  WORKS. 

Montserrat  Tile  Company: — This  company  has  works  located 
at  Montserrat  station  on  the  Missouri  Pacific  railway.  It  was 
established  in  188().  The  product  consists  of  drain  tile  of  all 
sizes.     The  plant   comprises  a  building  for  the  machinery  and 

J      •  -r>ii         ^1         /,    m      1  .1  .11     ^     1  .   1     1  Plant  and  product 

drying  rooms,  one  Chandler  &  Taylor  tile  mill  (which  has  a 
capacity  of  four  thousand  three  inch  tiles  per  day),  one  rectan- 
gular up  draft  kiln,  wagons,  tools,  etc.  The  clay  used  is  from 
an  extensive  deposit  of  argillaceous  shale.  It  is  worked  in  an 
open  cut.  The  working  year  is  from  March  to  December.  In 
1889  about  twelve  thousand  three  inch  tiles  were  produced. 
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The  buildiD«r  .atoned  of  Johnson  coontv  harinsr  a  commercial 
value  are  sandstonei*.  These  are  widely  developed,  and  are 
known  as  the  Warrensbarg  and  the  Carbon  Hill  sandstones.  The 
former  is,  by  far,  the  best  known  sandstone  in  the  State,  and  it 
has  enjoyed  a  wide  sale  for  years,  being  ased  in  many  large 
public  and  private  buildings.  The  demand  for  it  has,  however, 
nMwiJionT.* '^'^  f Allen  off  lately.     This  sandstone  formation  is  a  hundred  feet  or 

more  thick.  It  varies  rapidly  in  the  character  of  its  bedding,  in 
places  being  strongly  cross  bedded.  The  color  of  the  stone 
varies  from  gray  to  brown,  but,  as  used,  is  generally  of  a  gn?y 
color,  which  is  of  uniform «  handsome  appearance.  It  is  often 
i-alcareous,  highly  micaceous,  and  quite  friable.  It  contains,  fre- 
quently, large  nodular  masses  of  siliceous  iron  ore,  and  pockets 
of  bitumen,  and  of  argillaceous  matter. 

The  Carbon  Hill  sandstone  occurs  in  the  Lower  Coal  Measures. 
It  is  from  five  to  eight  feet  in  thickness,  and  is  well   marked 

ru*'.  cnrhon  Hill    throughout  the  county.     Its  color  is  buflf  and  brown.     It  is  soft 

and  easily  worked,  it  has  been  quarried  onJ^'  for  local  uses, 
such  as  foundations,  bridge  abutments  and  so  forth. 

liruce  Quarry  Company : —  This  company  works  two  sand- 
stone quarries  in  close  proximity  to  each  other,  just  north  of 
Warron.s]>urfr.  Botli  quarries  are  sunken.  One  is  thirty-five 
fcMd  deep,  two  hundred  and  fifty  feet  lon^r,  and  one  hundred  and 
lliirty  feet  wide;  the  other  is  fifty  feet  deep,  ^\q  hundred  and 
Tio'Iih""^'  "*'"  twenty-five  feet  long,  and  one  hundred  and  thirty-five  feet  wide. 

Tlie  str4)piiig  varies  from  six  to  eighteen  feet  in  thickness, 
and  consists  of  soil  and  decomposing  sandstone. 

The  stone  has  frequent  flaws,  and  consequently  a  great  deal  of 
waste  material  is  handled.  Its  color  varies  from  a  light  to  a 
brownish  gray.     It  is  micaceous  and  calcareous,  and  is  very  soft 

,„      ,  ,      when  (luarried,  but   hardens  somewhat   on   exposure  to   the  air. 

It  varies  in  the  quality  of  durability,  in]  different  parts  of  the 
(piarry,  and  some  of  it  appears  to  be  inferior  in  this  respect. 
Its  refractory  (jualities  are  excellent.  The  product  consists  wholly 
of  dimension  stone  and  blocks  of  any  desirable  size  are  obtaina- 
ble. 
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The  plant  consists  of  one  sixteen  horse  power  engine,  and  a 
twcwty-five  horse  power  boiler,  one  steam  pump,  four  channel- The  Plant, 
ing  machines,  wagons,  sheds,  oflSce,  blacksmith  shop,  three  steam 
derricks,  and  one  horse  powei*  derrick. 

Picket^  Jacob:  —  Mr.  Pickel  has  a  quarry  in  the  vicinity  of  the 
Bruce  quarries,  which  has  been  worked  for  twenty-two  yenrre 
It  is  connected  with  the  Missouri  Pacific  railway  by  a  switch,  two 
and  one  half  miles  long. 

The  quarry  is  about  sixty  feet  deep,  and  exposes  from  fifteen 
hundred  to  two  thousand  feet  of  rock  face.  The  character  of 
the  stone  is  similar  to  that  described  in  the  Bruce  quarry.  The 
product  consists  of  both  sawed  and  rough  dimension  stone.  The  piant and  product, 
plant  include:}  three  channeling  machines,  four  steam  engines 
(having  a  total  of  one  hundred  and  fifty  horse  power),  one  steam 
traveler,  seven  steam  derricks,  one  steam  pump,  wagons,  plat- 
form cars,  sheds,  bhicksmith  shop  and  oflice.  Since  the  quarry 
was  opened  about  one  hundred  thousand  cul)ic  feet  of  dimension 
stone  have  been  produced.  One  fourth  of  this  was  sawed,  the 
rest  sold  in  the  rough. 


LAFAYETTE  COUNTY. 

In  Lafayette  county  are  represented  the  Quaternary  and  Coal 
Measure  formations.  The  Quaternary  deposits  are  similar  to 
those  in  Jackson  county.     The  Coal  Measures  are  represented  Formations  repre- 

•^  *  sentcd. 

chiefly  by  the  middle  beds  which  occupy  nearly  the  whole  area 
of  the  county.  A  few  patches  of  the  Upper  Coal  Measures  occur 
in  the  Western  part  of  the  county. 

The  Clays  and  the  Clay  Industries. 

These  consist,  in  the  order  of  importance,  of  Loess,  argilla- 
ceous shales,  soils  and  alluvium.  The  Loess  is  here,  as  in  Jack-  mostvaSuaSie. 
son  county,  the  most  valuable,  economically.  The  shales  and,  at 
least,  some  of  the  so-called  fire  clays  are  highly  calcareous,  and 
need  to  be  burned  with  great  care  to  yield  a  product  of  any 
value.     They  are  widely  distributed. 

Clay  taken  from  below  the  Lexington  coal  bed  has  been  ship- 
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ped  to  Kansas  City  to  be  used  in  the  manufacture  of  sewer  pipes. 

This  clay  is  too  highly  calcareous  for  use  except  in  mixtures  with 

other  less  fusible  clays  and,  therefore,  the  industry  has  probably 

Manvciaygtoo      no  prospccts  of  very  great  enlargement.     Two  or  three  attempts 

have  been  made  to  utilize  some  of  the  argillaceous  shales  by 
manufacturing  them  into  paving  brick;  none  of  these  attempts, 
however,  have  been  crowned  with  any  great  success.  Building 
bricks  are  manufactured  from  the  Quaternary  clays  in  quantities 
sufficient  for  local  demands. 

THE    BRICK    MANUFACTURERS. 

Berry ^  Robert:  —  Mr.  Berry  has  a  brick  yard  at  Lexington, 

where  hand-made  brick,  only,  are  produced.     Two  up-draft,  case 

Plant  and  product,  kilus  are  uscd,  having  a  capacity  of  about  two  hundred  thousand 

each.  In  1890  fourteen  million  bricks  were  produced  valued  at 
about  six  dollars  per  thousand.     The  clay  used  is  Loess. 

Bird  and  Company:  —  This  firm  manufacture  common  build- 
ing bricks  at  Higginsville.  They  make  by  hand  only,  using  soil, 
and  subsoil  to  a  depth  of  about  two  feet  for  clay.  Two  up 
draft  case  kilns  are  used.  The  product  is  a  rather  soft  porous 
brick. 

Farrar^  Geo.:  —  Mr.  Farrar  has  a  brick  yard  at  Lexington, 
where  both  hand  and  machine  made  bricks  are  produced.  The 
plant  consists  of  two  up-draft  case  kilns,  having  a  capacity  of 
two  hundred  thousand  each,  one  tw^enty-tivc  horse  power  engine, 
one  hundred  and  twenty-five  horse  power  boiler,  and  one  Boyd 
dry  press  machine.  In  1889  and  in  1890  twelve  million  bricks 
were  produced  each  year.  Their  average  value  was  eight  dollars 
per  thousand. 

Kriunsiek^  11, :  —  Mr.  Krumsiek  has  a  brick  yard  and  tile  works 
one-fourth  of  a  mile  west  of  Corder.  Work  was  begun  here 
in  1886.  Building  brick  and  drain  tile  are  produced.  The  plant 
consists  of  one  Phoenix  horse  power  brick  and  tile  machine,  two 
circular  up-draft  kilns,  sheds,  etc.  In  1890  about  five  hundred 
thousand  !)ricks,  and  two  hundred  and  twenty-five  thousand  feet 
of  drain  tile  were  produced. 

Neaman^  Gottlieb:  —  Mr.  Neaman  manufactures  common 
building  bricks  and  drain  tiles,  at  Alma.    The  works  were  estab- 
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lished  in  1889.     The  plant  consists  of  a  Penfield  brick  and  tile 

machine,  one  up-draft  case  kiln,    and  drying  sheds.     The  clay  piant and prodact. 

used  is  soil  and  subsoil.    In  1890  one  hundred  and  fifty  thousand 

bricks  and  one  hundred  thousand  tiles  were  produced. 

Shafer)iolte:  — Mr.  Shafernolte  has  a  brick  yard  at  Higgins- 
ville,  where  he  produces  common  building  brick.  The  bricks 
are  made  by  a  Penfield  stiff  mud  machine.  Two  up-draft  case 
kilns  are  used.     The  clav  worked  is  soil  and  shale. 

The  Building  Stones  and  the  Stone  Industry. 
Both  limestones  and  sandstones  occur.     The  sandstones  are^    ^,        ,. - 

Sandstones  chiefly 

quarried   systematically,  but  the   limestones   are    worked    in   a    worked, 
small  way,  locally,  to  be  used  for  foundations.     The  beds  of 
limestone  which  are  so  worked  come  from  immediately  above, 
or  below,  the  Lexington  Coal  bed. 

Davis,  D.  H, :  —  Mr.  Davis  has  a  sandstone  quarry  situated  in 
township  51  N.  24  W.,  section  18,  cast  half  of  the  northwest 
quarter. 

The  quarry  has  a  face  about  one  hundred  and  forty-five  feet 
long,  and  exposes,  vertically,  about  twelve  feet  of  sandstone. 
The  bed  is  cut  by  vertical  joint  planes  which  are  about  five  feetQjj,^^,^jj,jjjg^. 
apart.     Its  maximum  thickness  is  twelve  feet,  but  it  is  usually    ****'*'** 
parted  by  a  bedding  plane  so  that  the  largest  block  ordinarily 
obtainable  is  about  five  feet  thick.     Blocks  of  stone  five  by  five 
by  four  and  a  half  feet  in  size  are  readily  obtainable,  and  one  of 
these  dimensions  may  be  increased,  sometimes,  to  ten  feet.    Theg^^jngg^ijan^j 
sandstone  when  dry  has  a  yellow  color.     When  freshly  quarried    ^">^°^«**- 
it  is  brownish,  very  soft,  and  easily  worked.     There  are  numer- 
ous ferruginous  streaks  running  through  the  bed. 

About  four  thousand  five  hundred  cubic  yards  of  stone  have 
been  removed  from  the  quarry.  Of  this  amount,  about  one 
thousand  yards  went  to  waste.  One  half  of  the  remainder  was  Product 
used  locally,  and  the  other  half  w«8  shipped  away  by  rail.  The 
following  is  the  section  made  at  the  quarry,  in  descending 
series :  — 

Fkbt.    Inches. 

1.  Slope  of  stripping.  Section. 

2.  Limestone,  blue 1  3 

8.  Shaly  sandstone I  3 
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Fbbt.   Ixchss. 

4.  SandstODe 12 

5.  Shale,  dark  colored,  sandy 20-)- 

Railroad  Sandstone  Quarry.  — This  quarry  is  situated  on  the 

J.  C.  &  B.  branch  of  the  Missouri  Pacific  railway,  township  51, 

north  range  26  west,  Section  23,  middle  of  the  north-west  quarter 

of   the  south-ea^t  quarter.     The  quarry  is  twelve  hundred  feet 

Qaarry  materini    long,  but  the  available  ftice  is  only  seven  hundred  and  fifty  feet 

'  long.  The  stone  is  irregularly  stained  with  iron,  is  soft  and  easily 
crumbled.  The  sandstone  is  about  twenty  feet  thick,  but  the 
lower  ten  feet,  only,  is  workable.  This  lower  part  is  divided 
mto  three  layers  of  equal  thickness,  which  are  strongly  cross- 
bedded  in  places. 

The  following  is  the  section  obtained  here,  in  descending 
series :  — 

FKBT.     l3iCHS». 

1.  Soil  and  clay 10 

2.  Shale 10 

3.  Shaly  sandstone 10 

4.  Sandstone,  the  workable  part 10 


Section. 


VERNON  COUNTY. 

Vernon   count}'  is  re|)resented,  geologically,   by  Quaternary 
deposits,  Lower  Coal  Measures,  and  Lower  Carboniferous  Lime- 
stone.    The  Quaternary  deposits  are    everywhere  present    and 
Formations rcpre- are  similar  tc)  tliosc  of  the  adjoining  counties.     The  Lower  Coal 

sented.  i         i  •  /•      i  '^c 

Measures  occupy  nearly  tiie  entire  area  ot  the  county.  Mem- 
bers of  the  Keokuk  group  of  the  Lower  Carboniferous  Lime- 
stones, reach  the  surface  in  the  south-eastern  part  of  the  county 
and  in  several  isolated  places. 

The  Clays  and  the  Clay  Industries. 

There  is  an  abundance  of  Loess  and   alluvium  in  this  county 
suitable  for  high-grade  brick  making.    The  Lower  Coal  Measures, 
Materials  avail-     wliich  occupy  SO  much  of  tlic  couuty,  carry  numerous,  and  often 

heavy  beds  of  argillaceous  shales  and  potter's  clays,  and  sev- 
eral beds  of  fire  clavs.  The  fire  clays  are  so  ferruofinous  as  to 
make  them  unimportant  except    for  ordinary   fire    brick.     The 


able. 
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potter's  clay  and  argillaceous  shales  are  apparently  well  adapted 

to  the  manufacture  of  pottery,  sewer-pipe,  paving  brick,  etc.  Materials  avau- 

The  shales  and  clays  are  more  or  less  favorably  exposed  at  the 

numerous  coal  mines  in   the  county,  and  along  many   of  the 

streams. 

At  the  Sebree  coal  pit,  near  Nevada  there  is  an  exposure  of 
argillaceous  shale  varying  from  eight  to  twelve  feet  in  thickness. 
It  is  overlain  by  a  few  feet  of  Loess-like  clay,  above  which  is  a 
bed  of  pebbles  (Drift),  varying  from  six  inches  to  two  feet  in  Exposure  at  the 
thickness.  The  shale  is  very  argillaceous  and  is  mostly  free 
from  grit,  but  has  occasional  concretions  of  iron  ore,  and 
patches  of  bitumen,  and  grows  darker  in  color  toward  the  bot- 
tom where  it  is  quite  bituminous. 

At  Carbon  Center  there  is  a  bed  of  fire-clay,  over-lying  the 
coal.  It  is  micaceous  and  contains  too  much  iron  pyrites  to  be 
of  much  value  as  a  refractory  clay.  Above  this  are  beds  of  At  Carbon  center, 
argillaceous  shale.  They  are  irregular  in  extent  and  thickness, 
but,  altogether,  there  is  a  great  quantity  in  the  vicinity.  It  is 
fissile,  gritless  and  varies  in  color  from  gray  to  black. 

One  mile  west  of  Walker,  at  Judge  W.  H.  Prewitt's  coal  bank, 
about  twelve  feet  of  argillaceous  shale  is  exposed.  This  shale 
varies  rapidly  in  character.  In  color  it  changes  from  a  light  gray  At  Judge  Prewitfa 
to  a  dark  brown  or  blue.  It  is  fissile,  dense  and  gritless  in  some 
places,  while  in  others  it  is  coarse  and  gritty.  The  seams  in  the 
shale  are  frequently  filled  with  iron  ore,  which,  however,  could 
be  easily  thrown  out  in  mining.  There  is  an  extensive  deposit 
here  of  this  shale. 

In  one  of  the  mounds  of  the  vicinity  on  the  farm  of  Mr.  J.  J. 
Morse,    near   Fair  Haven,  there  is  an  exposure  of  potter's  clay  xear Fair  HaTen 
three   feet  or  more  thick.     It  is  plastic,  tough,  gritless  and  of  a 
general  cream  color,  mottled  with  specks  of  an  iron  oxide. 

At  some  of  the  coal  mines  at  Moundville  there  are  exposures 
of  an  argillaceous  and  sandy  shale  which  is  twenty  feet  thick  and 
which  grades  downward  into  a  hard,  brittle  and  dark  colored  At  Moundvuie. 
slate.  It  seems  to  underlie  a  wide  extent  of  country.  There 
are  also  some  thin  beds  of  fire  clay  exposed  here.  At  numerous 
other  points  in  the  county  the  same,  or  similar,  beds  occur  and 
are  frequently  exposed. 
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THE    BRICK   MANUEACTURERS. 

Daly^  Albert:  — Mr.  Daly  htis  a  brick  yard  at  Nevada  which 
piantand product,  was  Started  ill  1884.     The  plant  consists  of  a  pug  mill,  a  Chief 

brick  machine  (wet  process)  with  a  daily  capacity  of  thirty-five 
thousand,  drying  sheds,  two  clamp  kilns  and  oflSce. 

The  clay  used  is  probably  a  form  of  Loess.  It  is  sandy  in 
places,  but  is  workable  to  a  depth  of  fifteen  feet.  In  1890  two 
and  a  half  million  brick  were  prpduced. 

Mines  and  Shephe7'd:  —  This  firm  have  a  brick  yard  at  Nevada, 
on  Clay  street,  at  the  M.  K.  &  T.  railway  tracks.  Hand  made 
building  bricks  are  produced.  Two  up-draft  clamp  kilns,  a  re- 
press, and  drying  sheds  constitute  the  plant.  The  clay  used  is 
a  form  of  Loess.  It  is  worked  at  present  to  a  depth  of  six  or 
seven  feet.     In  1890  half  a  million  bricks  were  produced. 

•  POTTERIES. 

Martin  and  Sons: — This  firm  has  a  pottery  at  Deerfield, 
which  was  started  in  1888.  The  product  consists  of  a  general 
line  of  brown  and  light  stone  ware,  flower  pots  and  drain  tiles. 
The  clay  used  is  an  ordinary  plastic  potler's  clay,  cream-colored, 
stained  with  iron  oxide.  It  comes  from  the  Lower  Coal 
Measures,  about  a  mile  and  a  half  from  Deerfield.  One  circular 
up  draft  kiln  is  used.  In  1890  about  forty  thousand  gallons  of 
stone-ware  were  produced. 


Tup:  Buildixu  Stones  and  the  Stone  Industry. 

Tho  huikliiiir  stones  of  Vernon  county  occur  as    sandstones 
and  limestones.     There  are  occasional  workable  beds  of  sand- 
stone in  the  Lower  Coal  Measures,  and  there  is  an  extensive  and 
Coal  Measure       vcrv  thick  saudstonc  which  is  \vorked  at  several  localities  in  a 
w^yuMi"'''         small  way.     Tho  Keokuk  limestone  will  furnish  a  good  buildinor 

stone,  and  material  for  lime-making.  The  out  crops  are  so  far 
from  railroads,  however,  that  no  regularly  worked  quarry  has 
been  opened  in  them,  with  the  exception  of  one  on  the  Osage 
river,  west  of  Shell  City,  where  the  stone  is  burned  to  lime. 
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THK  STONE    QUARRIES. 

Anderson^  Guslave:  —  Mr.  Anderson  has  a  sandstone  quarry 
at  Nevada,  which  is  worked  in  a  fuiall  way,  as  an  open  cut  in  a 
hill  side.  The  formation  seems  to  be  the  same  as  that  at  War- 
rensburg,  but  the  quality  of  the  stone  is,  perhaps,  better,  there  Quarry  dimen- 
being  fewer  flaws  ^n  it.  The  stone  is  fine-grained,  rather  loosely  andi'iant. 
cemented,  light  jrray  and  brown  in  color,  an<l  can  be  quarried  in 
large  sized  blocks.  The  quarry  has  an  open  face  eighteen  feet 
high  and  fifty  feet  long.  It  is  worked  by  hand  drilling  and 
blasting.  In  1890  about  five  thousand  feet  of  building  stone 
were  quarried. 

Gilfillan  Stone  Co. :  This  firm  has  a  sandstone  quarry  in  Deer- 
field  township  and  is  connected  with  the  Minden  branch  of  the 
Missouri  Pacific  railway,  by  a  switch,  one  mile  and  a  quarter 
long.  It  was  opened  in  1885.  The  product  consists  of  dimen- The  producu 
sion  stone  and  flagging.  The  quarry  is  a  "sunken  one,  forty  feet 
deep,  two  hundred  feet  long,  and  sixty-five  feet  wide.  The 
stone  resembles  the  Warrensburg  stone  and  possibly  belongs  to 
the  same  formation.  The  lower  layer  varies  from  twelve  to  six- 
teen feet  in  thickness  and  furnishes  the  best  quality  of  stone. 
The  upper  layers  are  not  desirable.  From  the  action  of  the 
weather  largo  scales  of  stone  fall  from  exposed  surfaces. 

The  stone  is  frequently  cross-bedded  and,  in  places,  there  areimperfectionaof 
large  nodules  of  iron  pyrites,  pockets  of  decayed  vegetable  and 
earthy   matter,  and  pockets  of  coal,  which  accompanied  the  sand 
at  the  time  of  the  latter's  deposition. 

It  is  necessary  to  handle  a  large  amount  of  waste  material  in 
order  to  quarry  much  dimension  stone  here.  The  largest  block 
ever  quarried  was  fourteen  by  four  feet,  in  dimensi(ms. 

The  plant  consists  of  one  ten  horse  power  engine,  one  derrick,  ^he  plant, 
one  *'gang  saw,"  one  channeling  machine,  one  steam  drill,  one 
steam  pump,  blacksmith  shop  and  sheds. 

In  1890  about  fifty  cars  of  stone  were  shipped. 

Powell,,  Mitchell  &  Bowker: —  This  firm  has  a  sandstone  quarry 
situated  thirteen   miles  east  of  Nevada.     It  was  first  worked  in 
1890.     The  layers  of  stone  vary  from  two  to  twelve  inches  in  The  product, 
thickness,  and  blocks  may  be  obtained  of  any  desired  size  in  the 
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other  dimensions.     The  stone  is  colored  white  and  bluish  and  is 
The  product.        very  hard.     The  product  consists  of  curbing,  flagging  and  build- 
ing stone.     Ill  1890  twenty-five  thousand  square  feet  of  material 
was  produced. 

CONCLUDING  REMARKS. 

A  general  survey  of  the  area  discussed  here  shows  it  to  be 
well  supplied  with  clay  and  stone  building  materials,  suitable  for 
most  of  the  local  needs. 

The  building  stones,  however,  are,  with  few  exceptions,  infe- 
rior for  cut  stone  work,  or  are,  at  present  inaccessible.  It  is  im- 
probable that  they  will  ever  form  the  basis  of  an  extensive 
The  f atare  of  the  industry.  Both  the  conditions  of  location  and  the  qualities  of 
n  usry.  ^^^  stone,  will  prevent  this.  For  a  stone  of  much  commercial 
value,  only  the  sandstones  can  be  looked  to,  and  the  most  prom- 
ising of  these,  the  so-called  Micaceous  or  Warrensburg  forma- 
tion, appears  to  be  too  uncertain  in  character,  and  too  susceptible 
to  weathering  influences  for  any  very  general  development. 
The  best  l)eds  seen  with  reference  both  to  quality  and  to  con- 
ditions of  occurrence,  are  in  the  vicinities  of  Nevada  and 
Butler. 

The  clays   of  economic  value  are  wide  spread,  almost  omni- 

The  future  of  the  pi'csent,  and   of  a   quality   and   mode  of  occurrence,  that  will 

cay  n  ustrj.     pgj,fj^j|^  r^  g^-gat  development  of  the  dependent  industries.     They 

are  specially  adapted  for  the  manufacture  of  terracotta,  building 
brick  of  all  kinds,  pottery,  sewer-pii)e,  and  paving  brick. 

STATISTICS  OF  PRODUCTION. 

In  the  year  1890  the  value  of  the  manufactured  clay  products 

in    this    district    amounted    to    but    little   less  than  one  million 

Produrtionsof      doILu's.     In  1889  it  was  probably  over  a  million  dollars,  but  was 

diminished  in  1890  by  the  decrease  in  demand  at  Kansas  City. 

The  following  tables  give  in  some  detail  the  figures  of  produc- 
tion of  stone  (ju  irries  and  day  works. 
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STATISTICAL  TABLE   OK   STONE   QUARRIE; 
For  the  Ykar  1890. 
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STATISTICAL  TABLE   OF   STONE   QUARRIES —Costisui 
For  thb  Yb*r  1S90. 
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STATISTICAL    TABLE    OF    CLAY    INDUSTRIES. 


BRICK. 
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Mims  ft  Shopherc . 

Loess  . . . 

Missouri  Clay  Co. 

Morehead,  H 

Clinton 

600,000 
8,000,000 

4,000,000 

1,000.000 
800.000 
800,000 

7,000,000 

500.000 

150,000 
600,000 

Murdock,  R.  B . .  i 

Kansas  City... 
422  W.  Ath  St. 
Kansas  City  . . . 
Broadway  ft  2d. 
Indepeadenoe . 
Harrisonvillo  . . 

4 

4 
3 

500,000 

Norcross  Bros. . 

Randall,  Wm 

Sair,  K 

Schrage, H  

Kansas  City 

2 

4 

8 

4 

2 
4 

4 

.••.«.   ••• 

••••••••• 

Seddon    ft    Ed- 
wards   1 

Shafernoltc 

Kansas  City 

Gillis  av.  ft  1st. 

UigglnsvUle  . . . 

Kansas  City  . . . 
Alexandria    st. 
Independence. 

Kansas  Cltv 

Lydia  av.  ft  4th 

Kansas  City 

Broad  wayft  26th 
Crelghton  

Totals 

Soil  ft 
Shale. 

Allaviam 

Standard    Brick  i 

Co 

Stnist.  W 

Stuckenberg,  II. 

TrlphammerCo., 

O.  K f 

Wade.  W.  A 

3,000,000 
250.000 

119 

63.140.000     fi.800.00ol 

15,700,000 

2,740,000 

1 

•      '      1 
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STATISTICAL    TABLE    OF    CLAY    INDUSTRIES. 


POTTERY,   TILE    AND    SEWER   PIPE. 


Proprietor. 


Calhoun  Pdttcry  Co , 

Clinton  Pottery  Co 

Darby  &  Sons 

Dickoy  Sewer  Pipe  Co 

Jegglin,  J.  A 

Kansas  City  Pottery  Co   . . 

Kansas  City  Sewer  Pipe  Co 
Martin  &  Sons   

Miller  A  Son 

Monserrat  Tile  Co 

North  A  Reeves 

Shafernolte 

Underwood  &  Sons 


Location. 


Calhoan  . .  | 

Clinton 

Calhoun  . .  j 

Deepwater. . 

Calhoun    . . . 
Kansas  City. 

Kansas  City. 
DoerHeld  . j 

Butler  ....\ 

Monserrat  . . 

Clinton 

UigginsTlllo 

ICalhoun  ..  | 


Kind  of  Product. 


Brown  stone -ware,  Drain  { 
Tile  ft  Flower  Pots j 

iBrown  Stone-ware 

■Brown stone- ware, Drain  ) 
TUo  A  Flower  Pots \ 

Sewer  Pipe j 

Brown  Stone-ware 

Brown  Stone- ware 


Amount  for  lstM».* 


Sower  Pipe 

Stone-ware,  Flower  Pots  i 
ft  Drain  Tiles  ] 

Drain  Tile,  Fire  Clayi 
Chimnev  Flues  ft  Firo> 
Brick..: ) 

Drain  Tile 

Brown  Stone -ware 

Drain  Tile 

Brown  Stone- ware  ft  Art  | 
Pottery i 


200,000  Gal. 

•260,000  Gal. 

Consumed  35,000  Tons 
I    Of  Clay. 
175,000  Gal. 
120,000  Gal. 

Consumed  30,000  Tons 
of  Clay. 

40,000  (ial. 

50,000  Ft.  Drain  Tile. 
3,000      Ft.     Chimney 

Flues. 
10.000  Drain  Tile. 
60,000  Gal. 

200,000  Gal. 


*  Estimates. 


Summary  of  productions:  — 

Number  Gallons  of  Pottery 955,000 

"        Feet  of  Drain  Tile 65,000 

"  *•     "  Chimney  Flues 8,000 

"        Tons  of  Clay  manufactured  Into  Sewer  Pipe     : . .    65,000 


PUBLICATIONS 

OF   THE 

GEOLOGICAL    SURVEY  OF    MISSOURI. 

SINCB  THE  YEAR  1889. 

ARTHUR  WIN8L0W,   STATE  GEOLOGIST. 

Note  :  As  the  supply  of  aoy  one  of  the  following  publications  becomes  re- 
duced to  a  small  number,  it  is  withdrawn  from  general  distribution, 
in  order  that  a  few  copies  may  be  retained  to  meet  special  demands. 
For  such  purposes  it  can  then  be  obtained  at  a  price  specified  below, 
until  the  edition  is  exhausted. 

BULLETIN  NO.  1.  Price,  $1.00. 

Contents:  Administraiive  Report,  by  Arthur  Winslow,  State  geologist, 

13pp.;  The  Coal  Beds  of  Lafayette  County,  by  Arthur 
Winslow,  State  geologist,  8pp. ;  The  Building  Stones,  and 
Clays. of  Iron,  St.  Francois,  and  Madison  Counties,  by  G. 
E.  Ladd,  Assistant  geologist,  23pp. ;  The  Mineral  Waters 
of  Saline  County,  by  A.  E.  Woodward,  Assistant  geologist, 
15pp. ;  A  Preliminary  Catalogue  of  the  Fossils  occurring 
In  Missouri,  by  G.  Hambach,  paleontologist,  15pp.  8yo. 
Paper.    85pp.  2  cuts.    Jefferson  City,  April,  1890. 

BULLETIN  NO.  2. 

Contents:  A    Bibliography    of  the  Geology   of* Missouri,    by    F.    A. 

Sampson.  8yo.  Paper.  158  and  XVIII  pp.  810  titles. 
Table  of  Contents,  author  and  subject  indexes.  Jefferson 
City,  December,  1890. 

BULLETIN  NO.  8. 

Contents  :  The  Clay,  Stone,  Lime,  and  Sand  Industries  of  St.  Louis 

City  and  County,  by  G.  E.  Ladd,  Assistant  geologist, 
80pp.  The  Mineral  Waters  of  Henry,  St.  Clair,  Johnson, 
and  Benton  Counties,  by  A.  E.  Woodward,  Assistant 
geologist  8vo.  Paper.  101pp.  4  cuts,  2  maps.  Jefferson 
City,  December,  1890. 

BULLETIN  NO.  4. 

Contents  :  A  Description  of    the  Lower  Carboniferous  Crinoids  from 

Missouri,  by  S.  A  Miller.  Svo.  Paper.  40pp.  5  plates. 
Jefferson  City,  February,  1891. 

BIENNIAL  REPORT  of  the  State  Geologist,  transmitted  by  tlie  Bureau  of 

Geology  and  Mines  to  the  Thirty-sixth  General  Assembly. 
Small  8vo.  Paper.  53pp.  2  small  diagrams.  Consists  of 
un  historical  sketch  of  the  progress  of  geological  worlc  in 
the  State,  and  of  a  report  of  progress.  Jefferson  City, 
December,  1890. 
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